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51 ^-®jr 

'mfwT»rt-’8i—ftsiu’T 


*r^ *tfirem 

5 1 ^*1, ^ « •tara atwR^ «wifi*r — >»v 

'Sttc'CT—^ ?ir«? aiTiiPi^ 
crmi ?r»R at^tsif—sp^tsR istwf—f^'ji 
»iiaR iihKBsif—n»ii?^ »rcaR isfRipr 

eit«hfe'¥'rt 

*ltflr«tf^ «W (^srrft—?fPTi) ••• : 

*tf%f5f« ••• . ‘ 

urt^fifOT^ »rf«rt?’«i *tftf5f% ••• s 

51 *rt«rtiM «tt*ht 8' 

51 ^ I c8r5i,»I ’i»i'fi-ife;f^, * I 

t I * I siT^mi, 1 I Tts^, ► I TK^>mf, 

> I i* I ’rrss’rts, >» i ^Tf?, >»,» fpfl 

W8^, i« rcmsilTOs^',' s« 1 St t •ftsral, 

■i*il ftftftstJ*—tUfflWft 
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«T<fjfil^ ^?[ 3iT^Pl? 'a ’Tfr#!^ ftWTsil'®!^ ^51? 

^gR^i TO c2f% fe’trsTf^ *ttij* 

I s(:^ *rfm^ 

=11 f^fw'NiPsr ^ sitfTC^r f^‘mwi^ i 

’iT^'st^T^ fV^ fTf^r^ ft% »ii^? >1^51 <2}^ 

sTf^^fT r*^^rtft=r ^1 I 3it<nrsr 

f*f’PTWT=I 5ft(5^ xs -fJfpsflT^ 1<1’!R ^5rJ 

»f?:^ T^^ t 

I ^51^ i£i^ '« (ft?F "prsfH 

I (£it^ Tr^«Tt *iflrsM?r 
5ir<fT ®!tt^ Tl *f^f5 ^??f1^ 'SfTOT C^f'8^1 I 

ipr, ^1 <ff^ ^l^'9% ^f^5[1 ^^WsT 
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^ ^>'»^'srffff? ?f^i fM??^ ?^l i£i?^ ^1?? t^ai*tf?if5?5r5 

t?fcff? ?JT?I1 Cffs^^l I "-flKTO^T 

^t^lnitf^ ^1 ;^1 I <1^ fTO5 

i «5i^ 'OTTc^ <ra)?Tfr i 

C^T^I ?t ?1 TOR < 2 tTO m\ W 5 ft% I 

’«iTsrf^ '«f???r«2rt« «2rft«i 3i<2t??TO cm 3?i?w 

<a ?tTOy =rl ?FftC9r c^^ fpf;^ <2tTO ^1 
=n I <tT?tc^ TOttc^ft» 
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'Q wnn f' 

^ «r=i^ 'SRf^f htoR CRUM'S c»f^(?it 

^ =rl I 

^f? ^f^l ^f^'« ^f’T ^U( 'BIT^TOT 

f?TfW5lT^ ^£}^ ^ <5^ CT ^ 'TOW 

wtar v3 TO, C5^, 

(:?rt3[—srwi^c^^ ^ -tf^^ c^^n, ^T'^-ifi^prsfr^F 

vsft^n^w TOpT (c£i^T? 

5I5[S*ff^^'S ) ^1 I NS (7H Nfl f^fBH 

I 

®r^ ^ *1t«5^5 —^Tj:w 

i£f*r w® 'is #tc^ c^t5{TOsi I ^feir 

^T^ssf -;st^ I I 

'srf^W I '3^^ >3 fTO f 

C5f%5R, n£| fsisT n£ 1^^1 Tff?^^^ I ^fe^T 

w? c<T^;ff-#, ^rcs, ^sr, ’sr r—c-t^ 'sr^fsr 'sin'S 

5lf=rl ^HC®l 5fft^ *, 

C^ C^^ST TOIW^^ =It3I, 'aif?f^ NBft^ ^7?I~ 

^?ti!:^ fV^^ 'sifs^jRs* ^11 w’?r »Tt's ?pr, 
Vii ^31^1 ^tc^, 'SINT^ 

’?nc^ ^Jv55T (?T a ^WT=T 

hf*fcgl '^IT’^TO'O ’T’^'f, 

<ij:^f5 ^<?f<p ^1 I W5 NS #tR 

=1?, #1^ =1^ I 

'®T’Wt '?1 TO^ TO®^ « 2 l^*t^, TO^ 

I w^ *fwt< ?5*tr^^ ^tr®f ¥t5r «9^ 

<WC?r^ ^ *=[1^ «9V cstTOWf 



311 «fl ^( 5 c^ <?rtc^ ' 0*1 % 5 p;i^f^ 

fWf-f, 3 R-iT^ 5 r f?^ f^ 3 fi ^ ^ 3 pT«!., 'sfiTf^^r^ 

>fC 9 r 3 rr^’T^ csi c^t^T ^11 

■s^^^if ^^t-irntf-t ^T^r i 

5 r^?fl f¥ C^:t f^ 5 T f 

4P I Cff’11 f?3i1 5rf^^ ^1 *CT 

VI, wsQ-^ ?it? f?^l KST 5^11 

•Sf^, w'Bc:^ ^^3 

'sT^^ ^f^'ifs—^f?r< c?^ I 

31:=?^ ?^5T—#ri:^^ i£i^ 

"sT^I ^^ 31 ^ 5 ij«fy 

C^T*?lT'a- 3 I 1 -C^T«ir'Q TO I 

^C ^1 '^(CSIT^ f^ 3 |c:i ^iSf^ «(W ^fir«tfe ^tS I 

^^•37 ^ I tShsff'f'S Cf}^? f 3 lf^ 3 Tfc^ , 

' 5 ^'S ^ 5 l oq?|;yv 3 5 ft^ I 

'ftc^^‘fr '3 *fr<frv nr^\ i 

( ^1 ) 1 ( physical sciences ) ^TTT^ ^tC<fq 

t£l^-i£)^f 5 fjf^ ^^ 5 T^ 3 I ^f <^1 qt =?1 WN ^|?I 1 pf% 3 }Trw, 

Cqsi^T—>3 '0'fT0‘l 'G TO m 

(physics), *ttfTC^ f^i%<f CTtf^ 
f? 1 %!f 3 IC«fT ^ ss^ 

(chemistry), ft T 



[«!] 

srTc^T^i ^^5^ >T#t? ^1 '2tT‘i^^ **f*rrf I ^ (2rr«fr^®t^ 

I *f«*t#t, ^5I=T 

^"jl ®rtsit=^ (Jean Lamark) ^ 

^C<f Jt^ ^5KI Biology (bios=life •, logos= 

svord, discourse) ?fR5T^ I fsf^ aFsifii^si^Tft *, 

5if^^r^5!Tti:^ fsfjT ^r^'s^T I 

Wr^^fr'saf?, ^1 ^3*fr=f -ft’ji i f MtfB^ 

5rfr?rfi5T 

-m. r^rmn, '^Tv ^t^ri f^^R=T 

?irr^ I Tl (Botany 5 

Gk botane=herb, plart) | 

-rMrfe^ -sirr^T^j '?t^n35f, n'^nf'r 

^ 1 'StfMr I 'fK, '3iTc®rf^i 

I ^2ttf«tf^^ ^1 «irf^ft'S0t5T (Zoology; Gk. 

zoon=aniinal , logo8=word, discourse)! * • 

^wt< '« ajt^iT f^i’^rr^i 

3 ttfbTs ^1 I '5?'5 ^1 ^hl ^ <2fTr'I^T51^ 

^1^3 9^3 I '5ff^j‘?r—??7ri:-5l 3T5f^ OT'SC^H 

'Sr’S^^ nnr'tPs ^f3 «lfPrc^ I 

^ <2ifr‘ic^25 Pfcif’T'i '^3 ^ 

^fe3 I ^^3FT=1 (oxygen), 
(carbon), (hydrogen), (nitrogen) 1 * 1 ^? 

«rr^«i i 

(?itf^^ ^*tr*rT^ I <2f3jT^^c^ ^ 
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^Ts "SfsPtf csrtt^ ^TO'R ^w 

^ ^r^?i I 

f^^*( ^ ftc^^ 

7\^4 1 'Q m'Q *tr^’^f^ 

C ' 

TO ’tfft<fl^®f=T (Physics) ^ (Bio¬ 
logy-^) ( Biophysics ) sitCST 

r^tr*^^ ^ S=T ( Chemistry ) \s 

(Biology-^) ( Biochemistry ) 

^TtC^f '^IT^ I 
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AbsoTptivG^ivid >S|f^ 

Adventitious root 

Aerial root ^**T 

Angiosperms 

Annual 

Autophyte 

Alternation of goi eration 

Biennial 

Caudex 

Cryptogams ^’3*^ ^ 

(Jymoso 

Dextrose TffspTl^^ 

Deliquesent 
Deciduous ^*fCJrt5T 
Dicotyledon 
Epiphytes 
Ecology ^1*3 

Enzyme secreting gland ^^”^115^, 
^rT4-^5T 

Evolution 
Evergreen fuiff'l's 
Excurront 
Geophyte 3^5i 
Gymnosperms 
Habit 

Habitat '®rl^l5f 

Halophyte 

Herb 

Hetrophyte ‘’t^C«t®rt 
Hydrophyte 
Hygrophyte '«rr5^^ 
Hook'climbera 
Insectirorus 


Internode 
Leaf climbers 
Life cycle ^^*r-i5if 
Lianes 

Mesophyte JflsTt?*! 

Node vf^ 

Parasite 

Petiole-chmbers 

Peduncle 

Perennial 

Pitcher Plant 

Pinnate Compound leal 

Physiologically dry 

Phan-rogams 

Racemose '®rf*Pr$ 

Root climbers 
Saprophyte g’S^'T’ff 
Sundew 
Stemclimberb 
Shrub '®'1I 
Sini&troBo 

Symbionts ^1 

Symbiosib ^ 

Tentacle ?S'*'*rl 

Tendril climbers “STf^^ 

Tendril 

Tree 

Thorn climbers 
Trap door ^ ^ff? 

Woody Stem TfQ 

Weak Stem '^tMS 

Xerophyte SflTf**! 
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Arm 

Air babble 
Base 

Body Tube (TfC^^ 

Coarse adjustment 
Condenser Jf5rrf^«| 

Compound 
Coverslip ^fT5 

Draw Tube ^ 

Diaphram st^nr^ffl 
Eye-pice 

Fine adjustment 5TfSi'^‘f“<F 
Focus CVf<Ft^ 


Horizontally ' 

Lens C^FPT 

Magnification powei 'ffV 

Mirror ^r’t'l 

Mechanical parts 

Microscope 

Nose piece 

Objective 

Pillar 

Plano convex JnsTf^ 

Plano couca\e 
Simple >1^'^ 

Stage sr*? 


Alcohol 

Amoebiod ‘^ITtfsP'R ?r5 
Amyloplast 'snfJrtt^SffJT'i 
Aleurone gram 
Bordered Pit *’1 

Oelir^Fi? 

Coil-wall f.^t^ >2ri5l<? 

Ohemital ("k, Flnsicil propeitics 

‘i 's'lf’j'i 

Coagulation 

Gyclobib 

Circulation Jffo 

Ciliary 
Cauc-Siigar 
Chiomoplast ?rf^j 

Gbloroplaht 
Carbohydrate 
Carotin C<Ff 
Cytoplasm 

Colouring method 3’ll 

Chemical formula 
Concentric 



Cellulose 

Crjstalloid 

Cjstolith 

Cutinization f^T^t5?’=T 
Carbon =Tl Tr*) 

Dispersal of seeds ct fruits 9 

f'.’gr-r 

Excretarj Pioducts '^^pf 

Eccentric 

Endosperm >1^ 

Fleshy root ^5|t5[ ipf 
Fleshy scale leaf "JJffsf 
Fats and oils 2 

Fatty Aeitl i ^5 "sr^ 

Glycogen 
Globoid CJirCTS 
Ghadin fiPTlfesT 
Hydrogen Tl 

Hilum 
Inulin 
Lignification 
Leucoplaetids '^Pr'f 



[ 

Multicelmlar 

Metaboll 

Mineral acidq '^^’T 

Middle lamella (C^‘l-£tt^?) 

Microchemical Teat ^ 

nfl’ifl 

Naked 

Nucleus 

Nucleolus 

Nucleoplasm 

Nuclear reticulum 

Nitrogen *i^^|S'Sit^ ^ 

Oxygen 'srwf^T T| 

Organic salt 
Osmosis 

Protopbism r2fR^f?rf®fsr 

Phyoicil basis of life ’I'l 

Plastids Sffnl5T,»f 
Pollination C^f’f 
Primordial utricle 

Proteid grain 2ti6'E T‘,1 


*f ] 

Plasmodeamata Stf^TCytTCWf^l 
Pitted 

Beticulate ®ff^’r4t4iT 

Eaphides 

Reserve materials 

Rotation 

Section 

Structural and functional unit ^ 

Stroma C^^fSTl 
Secretory products 
Starch, gram T®ri 

Simple 

Somi compound 
Surface growth 
Spiral 

Seal inform 
Sullen sation 
Sulphur ’rST'pf^ 

Transverse section 
Unicellular 
Underground stem 
Waste products ’Tl 'STh^'ll 




Budding CTfT^W’jsi 
Ohromouemata r^'fr^ifPfriT^I 
Chromosome ClFt^ir^fil 
Uentromeie 
Cytokinesis 1%«f5t 
Daughter cell 'Sf^fST C4Pr 
Diploid fecSffJW 
Equatorial region >2(rif^ 
Free cell division 


Hereditary chan 

Haploid ?7r?rc^i5 
Metabolic activities 
Nuclear spindle ^ 

Nuclear plate C4t?-^1t5 
Spireme 

Spindle attachment region ^ 
Traction fibre '’STt^F^ ^"5 
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Apical merjsfcem 
A*flnular 

Bast fibre <1 ^ 

"bundle cap 
Bundle sheath 
Cortex 

Oollenchyma f 

-siS^inplex permanent Tissue 

Companion cell 
Dermatogen 

Fascicular-cambium ^Iff^Tf^r? 

^tf^rsi * 

Fibre 

H> podermis 

Intercellular space TTUfST ^ 
Inteicalaiy meristem af^T 

Longitudinally split CI5?f 

Lysigenic 

Longitudinal section 

Lateral meristem at^l’ '^l 

Laticiferou'9 ducts 

Latex vessel 

Latex cell 

Merihtem 

Moristematic tissue 
Mechanical tissue 
Nuntive tissue 


One layered cell Clf? 

Permanent tissue 

Pro-mens tem 

Penblem C’tf^sf 

Phellogen WcflC^sr 

Phloem Parenchyma C’lCHI- 

Parenchyma 

Reticulate ^tf?3 

Schizogenic 

Secondary meristems C?tVl«t^'4' 

Simple permanent tissue ’?f^l 

Secondary growth C’ff'f?i¥ 
Scleienchyma 
Sclerotic 3Tr355T|&^ , 

Spiral ^ C^%tr^ 

Scalariform 

Sieve'Tube ^irf^ 

Special Tissue 3^ =?1 

Tissue <Prl 

Trachied 

Trachea ^ffr^ ^ TlffTl 
Vascular bundles ^fJT3[t 

Vessel 

Wood fibres Tl%®f 31i 
Xvlem 

Xylem Par 0 nch 3 ana 





Air space ^r3t5riFH Tl 
Bundle 
, Bicollateral 
Closed 
Conjoint 

Collateral WfTfh 


Concentric 

Dorsivontral 

Epidermis 

Epidermal tissue system 
Epiblema iif^rgirl Tl 
Extrastelar 



[ ’T ] 


FuDdamental or ground tissue system 

Grandular hair 
Guard cell Tl 

Hydrocentrio 
Isobilateral >I*rff ^ 
Intrastelii^^S^ifK 
Leptocentric 
Mesophyll CSUJftfipTT 
Metaxylem 
Open type ^ 

Protoxylem carfr^ftr^TST 
Palisade 

Primary medullary rays 'SfKfw *1^1- 


Pericycle 'SI^'V 
Primordial utricle 'Srttpi1^l%C^®I 

Respiratory cavity 

Respiration 

Radiae 

Spongy 

Stele 

Sub'stomatal chamber 
Stoma 01 stomata *1^^ 
Stinging hair Cft*! 

Starch sheath CTS^Tf^ ^ 
Transpiration 
Vascular Bundle 




!l^ndle cap 

Cortex 

Dorsal 

Dorsiventral loaf ^ 

Epidermis 

Endodermis C!(3*rf? ^ 

General cortex 
HypoJormis 

Hard bast ^1, ^ 

Isobilateral leaf ®t3J 

Lower epidermis '?T 


Palisade Parenchyma ’TfftW'S ’tfTiR. 

Pith or medulla Wl 

Piimary medullary rays 'STT^ffSpF 3isf|- 

Respiratory cavity ’3t^ 

Spongy Parenchyma 

Tttsil 

Upper epidermis 
Ventral «!ft^ 





fk^ f|^1 Pp «ft\^ I 

^<3 ^Pf^f5rs a\ f^^r i 

tw ^’Ipf '3 'STtS'l <?T W ^511%^^ 

w I 

;£f<?fji '5rrf?f;i srrfltw^t ^ttc*i-~(?t ^ “f^- 

TO Pf^ I w *tf¥sjt^ (?T ’^tft ^■R-m 

trPfc^ Ptr^ I ^rM ^ wf^ i m^rTf^^ 

^ m\ (?R I iflPrrf (?\ 

^rr^ crr^-Pr^Tsfrn^ -ff^ ’itr^ *, 

m^i Gsf^tom cn^fl-t 5t^l c^t^-pT^Pr I 

^fTSTTC^^ (7T CW'^I OT 

I2t^ I 'S'tt'Q'l 

51 

pfpf^ I «£irft^^J^ '6 

<?i, cam c^p[ 

W^'s ft ft ^ 'W^r 

I tsftft^ I f5i*t?, 'ft’Tj cTf5r, '=fT?f^ 

vft^fs ram i 

5i^^ 3; ci^t^?r st? t^1 

I f^tOT srt^ ^ *tr^ l 

^f^Ppfiil ^PR a ^t; ^^5ii 

5tr^ I 

I c^ <7\ fl?^ 

^trt^ TO, ^ 5 jfm '«ftm-^n^, TO^- 



^ I ^w 

^f^ftlc^t^h^Tf^^ ^‘tw? <1^ ^tfwr^ 

^rf^ I ^*?[^ if^i-^rit^ ^sr-’sfsrr?! '^i-pj 

Fr%i ^*1^ m I Vt^ 1 ^ ‘2[i;j^' 

'srtj^ I Ti «»n^t2iT'j 

*1'J|T ?l ^ W'S 

I 'srfsiTrw^ Ttfs^^ ''it^^- 

^ <~m wrir^-t ^wm ^wft^ f^f^'« i 

^\m sj^'Q ^51^1 ^^■\^’^: ^cw 

«ITf^ I 

TffaT ^rsT^ 

^ I '5ff^=?^ 

grit, ’fHCsig, (?IC^C^T^, 

^1 Trtc« ’iTcg I 

w\f^ ft '«rtc^ ? cn^ 

f5T^ Tsrmi ^ ^tff I ^f^fir's ^ gf^jb ^1 

<?rrf^, ^cg ^r <'^Rt^=il,'s'lim 

gt’lfgl 5Tf^ rtro 01 ^1^1 Wir^S TOW’t 

^1 ?i 1 

^fSC?^ gC5f l^t^, ^=1^^ '5f5Tfft, 'flTO' siT^cgg 

ft^.^, TO^1 '3 7^1^ I ^f^- 

f^tg ^t>5f^ f gl =rl sic^r <pi- 




" . 

aw 

'»iw>i's '^5^1 

[ Habit and habitat of plants "] 

I iBTfsf^w jrr^T'hsTr^ 

I ^fr ^f<c'5ci I 

I 'srtrr^ ^f\^ ^tf^ 

3I?F^f5[C^ ^ I 

TT^I "jMt^ ^3^ H?f, ??, ^ ’^^'5 

I #t^'3fn<^'Q sf-g I ^7^ 

m 

«rr^®i I ^*1, Tt^, 

^'St, ^WT< Tl TfTl 

C^PIT^ '8. 

'«[^<s=T, ’jMt? w "8 Tff^ 

I c^rs ftc^ ’t^rc^-t 5rr=rt 

«r^f?r ^ '2rt^ ^ 1 

^31 ’TttSI 

^WtWj ^sns^T^fsi^, ^ajc^r j\ snp^c^ i 

*^lt^5Rr ^’f&sf ^fto?-ni^ 5r«j< ijsrf f^\ 



(Ecoloffy) ^!?yrrn 

i2t«(T=T^.' ^ 'ST^ —!:'^^^ (^) 

(Hydrophyte. Hydro “Water , Phy ton * plant)'Q (’?() 'WW 
§f%t(^(Geophyte. Geo“Eaith) ') 

( Hydrophyte ) :— 

'^srTrtrr^*f®: ?1 ^ I ’Tf^ 

^ ^ I ( Bladdcrworts ), nt^l (Salvinia) 

(21^ I ni, -rrw, 

"srsifsj ^m'l I 

I ^Tl% I ^ KfirnKi ^'oTTf? 335 

I (Root-hair) ’Ttf^sT'G 

^' 2 rf?c-f ( Root-cap) =il 1 ^T'q 

^ST (?r^ I ^Trts^ < 21 ^^ 

C^'PS? ^ 3 i t^wf=r 

'stto I 'spfw ^ ,s\-^> 

'J (^) ( Geophyle or land plant ) :— 

Vr^rr^*!^; *ft^ 

(i) ( Marsh plants or Hygro- 

phyte. Hygro= moisture ) l 

CSTTI, n(f^, f^, ?? <21^^ CT ^ TTC^l^ ^ 

^r^sTtr^t s 1 

(?rmi, <2[ffo i£it 1 

!T^, 

^\ 'srm »«rn:^i 

wm (Tftfi -m I ^ 

^TrQ?i c^rfrr^ ’?nr^ 1 



V 


(^) ( Tropophyte. Tropo - tropical ) , 

, (7i5i^—f*t^, ^51^1, c^sT ^ *tm I 

j^ ('©) ( Xerophyte. Xfero-drought ) : 

■ ^ a Tfi=i ^ >8 



>STt tfe5 

T—’vFisispTi j ^, n—i 

sr?F^fsr .^5|9C3f[^ (Desert plants), *1t1^I ’5r«|»C5r^ 

[Alpine plants), (Arctic plants) 

^fii% I spR »it«rm*i^: ^ m 







« 

c^fn^JT^i, '« 

^ I *t3r'®1^ ^T?rf^*t'5j 

^ I CTO CTO ’tlC^^ ’IT^^ Tl w ^ I 

TOt^ ^rrc^^r nt'^ 's ^h ^ i 

<31%^ =5fr '3 fi^ ^ ta TO I 

' (8) ^fecf (Mesophyle, Meso - medium ) 2 

C^ ^ Tt^=? ff^TO ^ ^TtTO'Mfn '®r<T^ ^f^TO ^ 

^ C^ =TC35, ’T^ C2f%^ I ^TO®f^! tTO1 

vs :?FT^ ^ »*rr^-^-tt«nfTOl i "TO, #i^i ^ 

^TO®! C5f%^ I 

^ (d) ( Halophyte ) : 

) (^TOl mTO®to2 ^ ^fsTO I <21^^ 

?ffTO cTO^t^f^ m 1 ‘srro ^TO^ 

( Physiogically dry ) I f wft, ft®t1 

<2(^-5 ^TO ^'TtW l) ^ cmm^TC^ 

TO'^^ 51^ W 

*rfC^ 1 TO^ (^Pneuraatophore ) ^ ^ I 

=n I 

^TTO ^TO ftC^^ ^fC^tro ^ 1 f|'i?’1^i<4f'Q 

( Hypocotyl ) ( Cotyledon ) TO5 

^?|r "Ttl^ 'TOTO ^ CS^ ^^'*1 

7^ ^ f¥^t5 TO'S ^ 

TO^i ftra^r 'stfc^mTOP ^fe(W*W 



's ft 

Viviparous germination ) 

# <2f#=T hf^T I K 

3^€(t=a®i C2si^ 

I c^t^r ^ 

^ I c^ c^t^T ^"hQ >3 ^ fw^rT^T, 

ft I '3 

c^it^T^ ^5W 

V) Sf%^ ( Cryptogams ) >3 W 

Phanerogams ). 

(^) (Cryptogams. Cryptos“hidden •, 

amOB “marriage ). 

^\ ftw ^1, ^ I 

<jpt^ 'srfTt^ 1%^ 

(b) ( Thallophyta. Thallua- un- 

iffcrcntiated , Phyton= plant ) 

'5f»^Trfr 

I ^?[nw^ '^ffs c?f^i i 

I ^ nf^c^c-r I tilt 

Cfil^ ^ siTt I 'ilt '2f^TT CTO^ 

hallus I 

Algn ) I 

Ti 5 cm (3rr ^ Tf ^ '« i i 
t (3FHflif»K4^^ ^m\ 'smi^rfm m^rm 
T^«r»t^5frtls v9 ffwrf^ ^ Carb^ 





l^drate TO I (71^ tfTOT (Au tophv|y) 

^ ^ I 'Sfwrc^ ^ r^ira cm 

(7l^[W5f (Cellulose) TO1 I '''’PTfermT^Tl (Spirogyra) 


( Vauchena ) n8 ^ 
C21%T I 

^ W lart^ ( Fungi) 8 


(Oedogonium ) 


NS TO1, 'Q ^ 

I c^Tf^ ^1 NS cTr*r- 

^Fr^=T(Chitin) Tf^rinfe^i 1*^®*®*"®' 

phyte ) *TO ^Tl. 

^fift ^Paras^e ) Tl ( Saprophyte )’TO 

I nTfr^ ^^ 5 ; fl?:^ 


ftw TO I ^n\ 

f^^1j csir^^j ’^f^j f^'^FTsi'Sl «2f^^ ^Ttwl 5J|^ 
I ^T^l { Agancus ), f^^CTO ( Mucor ), 

( Peziza ) 'ijt I 

=^ (Bryopkyla. 

Bryon=moss) % 

V 

^ -sTf^ I 

^TfU'o 1 ) #t^H5Cg5 (life-cycle) 

W*T8^5T ( alternation of generation ) f^wTO I 
(Evolution) ‘^fJTCSTtTtt^T^-^^ 

(?5i% '?T=n ^toRT CR 


TOS, ^ 'Q ’^esf fVr'®lW (differentiated ) \'^ ^ll I ^C3!|%?r 
gT'6?pT^^1 3icffy TOS Ne CPf5fj Tf^, ^ •TO ^1 I 

TO'Q? ( Rhizoid ) ^ 'SITOtfl Tl 

?TOTft cm 1 ^ cmim to t f ^ fiRi 













(AngMOsperm Angeion»a vessep S 

<ilt C2I^^ (M ^T'Q 'Q I ^ 

vs fi^ jft^«i I ft^ ?pc^^ s[i:?ii Tl ^TtI 
^tf'5 I 'srTsi, C’tTRI, ^1, ^ «(t=r 

wf I , ti^n, 

—(Dicotyledons. Di—two , Cotyledon 
“Seed leaO—fli:^ f['Sf*tvlf <?fTC^ , 

CCr®^1j *I ^^5 ^'srtf? I (j^) (Moncotyoledona 

Mono = one)—^1“ ftrw 

I (Annual herb) 

Vi I 

^5ff ^5T>s4i^^;fjtJ (Perennial) Vi I 

'il^R 1 ‘2t«f5lf5, f^T^'l 

^ta'< 02l%r^^T^ I '«r%^f^ap5i '«!?>rf:5r 

I 

5> 

I 

('SRfTfpr) 

_I . 

( m, ) 

L ^ <_ I .-w 1 I .i ».*»I J I 

*ic^]) im) (wrt^) 

i 

' ‘'rrlir ^ nt^ 

(^irsc? ) (^3i*i’rl) ('8*ii?rt^ 

Caparia 







('srfe^jl^^ 'at5[Jitrir) 


I 


1 


cWsT’FtT^ 

1 

^Sl JI»|Wt^ 

?l ¥k\ 

’Tl 

1 

®3rfT 


< ) 

() 

() 






('■ft^l) 


I 


'sgfrtfr 

{‘Tt^r) 



(Classification of Plants according to - their 
modes of nutrition) 


*i^f5C'3 ^1 ^t«ri m 

Tl I ^T*rf^‘t'5; 'srm^ oim 

^ ^ c*ft^®i I f^f%?r 

(inorganic ) | 

§f%tf ^ '^*r> ^4*1 ^5T '6 'af'^if 

sit«R ?rr>mi1^^ ^ c*rR*i to i twhr 





(Chloroplastid) I 

crrc^?rmfc5T c?:^ (:3rf^^f?p5r (chlorophyll) 

?l nsrsPr ^ ^'T ^*1 

I mi ^fe^- 

CCl%o m ^R'lfC^ii, ^5f1—('-^) ^C«T#t (Autophytes) 'Q (^) 
(Heterophytes) | 

^ (^) (Autophytes Auto =* self j 

^hyton= a plant) S 

^£)^ T^jpf ^fjif ^ 

[Carbon di-oxide) 'Q (a^^Tf¥d*1< ^f^Ti^TJ 

^f’fs *T&TItI ■Sf5T-'5f5rt^ Tl *f^ 

(Carbo-hydrate) ®rtTfT I ^5f-'®f5rtC^ 

sfTcw^ ^®T 'Sr®?!^ 

C^W'f '3 <2f#5 '=’JlTf3 

^TTf? I 

(jr^T#r ^ I ^f?taff*t §l%*i 

(Epiphytes. Epi =on or upon) I ^^TR'f^S 

Tl I ^'©f^ ■=?TstI* 

Tt^t^ 

( lat ^ (Aerial root) ^^rl ^ 

W?fff Of^ ^ I 

^tCW C3FtC^tf^ «rR^^ ^^iTl 

C'ft^®! ?1 (Orchid) \} 





(Heterophytes. Heteros™ 

other) S 

r.W.^ (STfUTft^^ ^ 

; 2 i^ ^ =n, ^ '^fT^ 



esT^ t^'H— 
i_=T|TnU ^ I 

« 

(Parasites) % —'^rart^ 'ftt^ 
^tof^ ^*1^ *Ttr^ ^1 I 

CifC^ <2(^<r ^ (Adventitious root) I tcTiTt 

^atw^sl Sf%C??r (Host Plant) (?rc^ 

:35^f5Tr^ »2tm ^rtwT c*rr^*i ^ i c»t^ ^- 

(?*ftW 35®r (Haustoria or Sucking; root) Wi V( 1 W 



^8 




^srfmwTol to 

<i}^f^*g;'Q ’rfar ^W5 =rl, <?t^ 

*t?r#tft (Total Parasite) ^ ^ •, ^’itl— 

Tl ( Cuscuta ), ( Balanophora ) 

a 

^iTf^ I ^W 

«rT;fHwn:^ to f¥f ^s*\ <2t^ to, 

csr^ 5f^ ’t^ft '5Itvf^-‘’Wflft (Partial Paraiiteg) 

3r*T j (Sandal-wood), Tt^:s1 Tl (Mistletoe) 

^ C^tTTO^^ ( Loranthus I ) 


^ (O ( Saprophytes Sapros= rotten ) S 

Ol <4^ *tr^5ifccj ^ TOT#!^ 

(decaying organic 
matter ) TO (7\k 

TO 

T^ nf^cTO®!-"^ w«ri 

TO I gt^ 

fe%vs 

troi 

’tfro 

TOTi:<^ f^%r, (TT^ 

5 fin (Total Saprophytes) ^5^1 —^ajt^ (Mushroom), 

'S C*tf^f^f^ I ^tTT^ (71 

’tfWtC*! ’TO, <7f^ 







isf^ ffeaf 

T—), i—I 
tNvsI (fetoiT Tf^ I 
^—Grm^’il () I «—sjf^PR () I 

(Partial Saprophyte) ^«!|1—siRltSt^rt 

4 Monotrooa ^ I 





S'!* 


( Syrnfaj^jontt. 


('®) 5^ 

« 

ym “together -, bios “life ) 

I 3^31^ Tpi^r C5ftl (?i 

rf%^ C2f^?i trfu^ 

^Tr¥ I 'S clo*se 


association and mutual benefit) uq^2f^t^ 

?J '®JCpt91^R^ (Symbiosis) | iq^ 
^1 Symbiont ^sfl ^ I 
( Lichen ) ^r^’inT’fT I ) 


y ^) ( Insectivorous Voro “devour ) S 

C2l%^ '8 ^ ^ 'S tj-fCW 

T^dz^ nf^sitr*! \ crrr^rfw^ 

(7r^ (nitrate) ’?rrc^ =rl, ■®r^ wt^wT^ ^ 

Rf^ ’Itw ^ ( essential 

element ) I <£it (TT^W^ faFTt^^fC^I^ 

TT^l <ffr%, Rpf^ ^R^1 RewOT CTO^ 

c^=T 'i[rw ^fi:^ ?n:^ 

'?rr?l ( nitrogen containing food ) C*ft’T«1 I 
CTO 31^ ( gland ) 'srfC^, C»lt^*l-<5jf%: (Absor¬ 
ptive gland) NS ( Enzyme secreting 

gland ) (2f^ I ^R1 

I 

'i (i) ^1 ^si3=?®tS (Pitcher Plant or 

*iepenthes ) % 

^R:6Tcw=rRfR ^^’sr i ^rf^rfrsi^f 

’^TfR?! 's ’Tf^ (ij^ ^f%T^ (2ip nRfirn 



L n<^5n| 

Ti <?rTw ^5ff^ ^T^it? ^*tr^f^ 3 ^^ 

TO^^®I-V_ ^Ttr^ I iflit 
^ TJcr^’r ?lA>r , 

wrsf^ 5 T’!?i ’fr^i 

^r?:^ s csffsf^w^ 

?r:e? -srm^ ?l UTT^I 

I 

^5^!; ^s^rcrr^ »|^- 
\ 

^cj ( Sugaiy solution )- 

f^-< t£tnT*f n^?f- 

'Sf^? '1'KI <3 

^r^l 'srfT^ TT^ 

’=rr^ fss^ ^^z~5 

'^h~5 ^ I sr^^T 

T5f?-f 5rf^r^ ss fri 

(Enzymes) fq-ifio ^ i ifi^ !!?:?[ 

rM'^^ irT'ft^ 'Q 

^ 1 :^ I <:'‘rt^‘fr^T’T lij^ =rr^c§trsR^ c*rR®i 

^ I 
\ I 

(O ( Sundew or Drosera ) S • 

<11^ irf^r offto ^ I 

%5 < 11 ^ »rr^ '®rrf^ Tfc^ wtir t 




C’tTsrtTH 5t5{C^?r TO ^ I ^F^TC^iT 

=5;^ '^*’91 (Tentacle) ^BfTOT I 

I i£)^ CTO®f^t 

-Slf^rTO ^>5rTO5f 

T^X 3 I 

•nf 

f-ffif^f^=55 5)flll ^Ff i£\^X (TT^- 

^1%OT 



»5r^ fBi3f_^’i]f«tf5ff^ ^%Vf ^ ^5tTlT .a'=¥fe ’T? ■spf^’Tl Cf’^Tf^T ^ '^1<SLW I 

-—^* Sr ^1 ^’Tl , ^^"5?? , -a—^%if? ^ I 

*ii2r^Rr^^ ^ *f^^t c*\m \ *ffTO 

'Q TO, '© la^ntc’t <at 

.TO^ *^5fgf5Tc^ fro f^r^l ’?ffc^ 

•i£l^? 3F5ir^? I ^Sf^fsT 

■'ilt^^ '© ^T©f5T^ TO1 sifTO TO ifl?? ftl^ TO^ 

TO1 m TO I 





(Blad derwor t or Utricularia) g 

if ^ft^T I 



'Q ^t? 'rf®! ^ ■^'1^ c?<rf»r i 

^ ait<"l ft? { 's—>2fff I B—’8?Jftir I I 

• 'If 





(leaflet) C5T& C^f^ ^.1 

^1 ifTrap 

door) I #t^«jl% 

l£)-^ 

'S?fTf^ Ifigi I 

'Q^Tf^ ^'STfTs 

1%^^ '®rt^ Tf1%^ 

^C'o ^ I ^ Wt^^- 

^ C'TT^'r'srff f^^p\ 

"Sft^ 

^^sri nf^nr^F i 







'VA 




tl 

^p <- 



A-r r 


—il^’’'^|«i»tyijl 'Q ^5lT iS^tS ^I'Si I 

^ >—jiPlC5t5T5I^ •a'^15 ’ft^l ; ’srf^T^rf^ I 

'..'-/v (8) (Aldrovanda) % 

^PTR {52t%^ I TT^TR't^: 

^*tr^ ®n;®T i ' 






^‘OT=?%r 'Q ^ (hairs) 'S <2fT^^f5T 
I *f#^i ^ 

X^ n35f^t% tri ^ i 

wR *(^^1 TtTi n'scsf^ ^®I1 <3 n? h^ ^'^'s 

ntr^r =t1 i ^^=i 3i?fTf‘Rl ^f^Ti nsrf^ 'siT’i^r! 

^■r^iT-'5if^ 'Q cTO'i--5jf^ 

<i^ cmfe c-rR*i f R=i to*i i 

^fsf^t'^T^ CW*^ ^TR I ^tC^Pl<t^R 

"sftR ^'Q^l RR I Dionaea or 

Venus’s fly trap ^Tf^si | 

to '51?^m (25% tom w^ 

C^fa^ I V 



^lof^ll (Autophyte) '1=TT«T^1 (Ileterophj to) 

I 'I 

Jfr«fr=?‘| lOnliDAry) 'W25?n (Epiphyte) 

( ■sirsT ) ( ) 


?:5^>rr 

(Parasito) (Saprophyte) (Insectivorous) 

^-! -^1 I ( ) 

(Total Parasite) (Partial Parasite) 

(»^‘fst^l ) ( 5*»fiT) 

_ \ _ 

(Total Saprophyte) (Partial Saprophyte) 

(lariT) (3icsTti:^*fl) 


(Symbionts) 




'e ewa 


^ I c^sr^f vQ 

I ^ *it^ (Node) vQ (Internode) <4^ ^ 

‘^ftr^ I *tf^1 'Q fST ispcsi SfiR ^'^3 ^ I 

WS ' 

'J (S) (Strong or woody stem) % 

(TT WT ^ ^s c^rt^l 

TO^, ■stFfc^ wr ^ 

c^fwr^ I 

(O (Weak stem) %—a 

^PlTl tfortes =f1, (?f^ 

^ I ^r*rf^T5: 'SR^m 

VQ ^ TTf^?:^ ^21 

C^PT 'S Tr1w^ '^ftPF , ^«^1~- 

‘*^^-ff^, ^m, 5rr?fft^Ti tsiTf^f i 

^rc<3^ 'sinm '^itfi rnTt^'Tsi 

-ft^tff=T ^ I 

’TTr^ I 

*tt’«rttt*^ (Caudax) ^1 I a *nr*^1- 

^fMT«i1 »tt*^ft^ ( Branched ) ?[5Tl I 

^srfrr^ ^ ^tcw ^f?rr^ *it'Qf^ 

^<5I«(T^f^ ^T’tl ^1 Culm ^ 

tM ^^nffr I 

Vtc^^ it^fwnpT^ ^^tft i2r^^ ^ C5f^ m> 

^’<l1-l(i) =^1 (Excurrent)— 



^ (Racemose branching) 

^1 f*tTrf^^T^ ^1 cw^wt^, I (^) 

^ CSjgU'^^^Tj^ (Deliquescent)—^t'Q 





■^—f^tfsiwr^^ ’ll (oj’nft^) , «[—■^\ (^ )'i 

) I 

(Cymose branching) '«l!^^ft ’^T'^1 I 

bfNj I lilt <21^^ 



^9 

^tTf^ 'srWR 

^ 5 t <ni ^* 2 rl-- ^ 

(^) Sr®^ ( Creepers )—cq 

t 

^ ?pf^?| ^1 Tfe'o mr^, ^T^TU?? 

^ ^ I ^ 

^-srff^ I 'srRT^ 'i]^r4^? ^ 



^ 'il^? f« 5 r<f Tf'TTl 

^TS1 ^t^, ^ Sltf^ I 

J t^) dftft^ (Climbers)—-Hi 

^ Tl CTt^f 'SfWrT'T '®ftr^t?'i i >[^ 

^ I c^ w ^:5f^ ^f^1 ^Twfr 

C<Tf^% R. ^<?f1 I— 

(^) :^g!Trrat$t-C^fe^ (Root dim) S 
tij^ sT^U^'^fW^ ^W\W Tl "SfSJO^T^T 

^5rf35fu^<r '5f^:f^^ ^Tfl^ ^pr^ ^srf^r^'l ^ i 

w^\ ‘tfr^ ^T^rfRi 

w ^’tc^ ’tfr^, ^^^fl—^tfiT, NS'8rTtf^ 

^^jTfSf I 





^4 

^t=apa^-c:^tfe^ (Tendril climbera) S 

(?f^ 9 "SfBI 

S'5>n^ ^ I ^-Dj^ (TT-c^'R 

I «1 Mi j 'S (Tendril) ^1 

^ ^Vs C?f*-f 1 Oil ^t 9 , 

(Peqduncle) W-T^S <li^ff3r<"5 ^ ^^1— 

^ff^, I 


(^) (Petiole climbers) % 

i£]^ J[5|J5T '^firFf^T nrsT^ sT^f^R, 'S I 

’^f^d^r irf’i 'S'rc:^ ^pil—s^'jrsf^, 

^iR^sT Hrrfff I 


(^) (Leaf climbers) % 

5f3p?r ^‘frf^%?r 'si'sr^t'JT mt; 

'^fi^ <Prr^ niR, >i^— 


i-w^st^r ^ujffff I 

(^) (Hook climbers) S • , 

,0^ r?r? si's i£J<ri£j^R^9r 

'®15Tc^ (Hook) I ifi^ is(^-| '«it 2 |^^ 

l|kj^^ri^ hr< >ir?u^T 'srrr^U'i 

siefj—^t3tf*T-3||^^RiFrf<^1 (Uncaria) ^^lTf>r I 

(^) (Thorn climbers) S 

c^tlHi|iy^ CTO 

«TO I cwc^ *«rfc^ 

^tsTst^ '«it«R‘l ’tTCT, 





^<9 



^8ii^ fuai 

(nm) j Sfew? \5r I «f—'srtT^-CTrr^^ (si^?) j i 

CTtf?% ( ) , tt—I n‘fT!^f?S { ) ; 


8—•t'ff ^rjnstJfi s—(*rf^-f^«Tr’T) 1 's~'^‘^5^l 



a 

(Stem climbers) : 

TSTfr^rff^T^ >3 -fMr«f% <3 I 

rt'Q 'Q -tT’IT^ I W 

^<3 ^1 ’•INI ^itr^T =13 ■«ft«i=ir¥ fw^ ifff^«i ftrr^ 
3^R <ii^ (Dextrose) 



i®5r< l&iii 

■jf—) ; <—CTtf|% ( ^lltf^TSl ) I ' 

■^, =T^—^rr^fsif^, ^ irtf^ i '^ft=Tf'< T'\^ ^'o ^1 ‘iT^il 

f^nfl3 ^p5Tl f^f?F ^c\5 

1=1 3«R (Sinistrose) 

y\\ =i’«ri—^ ®3rrf? i 

(^) ^^s 51 - 5 ^" 5 -J (Lianes) S 

cilt <£}=m ^^3 1 ^^rt^t?r's Triar 

I '^21=1 TO I =T=pr* 

TO3 ?t<:^ ftc^ '«rRTO‘i =pf^r3 
sr^rst^ nw c^W^=i1 frit? «it2r^ w^tj(\ «rtips 



^Tf^ I ’ 

toq^ "sfy^itfr 


fef%C^ ^t'?> (Stem) ^ 


(weak) 


3r=I^ ( Strong ) 


Creeper) CTrf^% (Climber) “Tt'irfg'g'(Branched) HfTOsf 

( ) ( 5Ttt^r^ ) 

I (unbranchod) 

( ) 

rr i I i 1 j i nr 

(Root- ^pifcTt?^ '5rr^^ ^ai'Tr^t ^ 

chmbei) (^t^T) (Hook- () (Leaf- (Stem- (=*151(51 (¥(5(51=^^) (sfrtrfT- 

climbei) (Tendril- chnibor) climber) (Petlol- ) 

climber) ( ^Ssp^T^I (SSmT^^ilimber) (Lianes) 

) I Climber) 


i 


=Tfsrf=j's 

(Sinistrose ) 


5rf^‘ff=5*o 

( ) 

( Dextrose ) 


^55-51 'Q 'sfT^m 

(i) ^1 (Herb)—:^ 

VQ ^Tffrf 5o 3pl I 121^^ 

^ f 

ftlfS ft=t >St^U=r=T, ^«t1-=lw (Annual 

herb)—-iTf Tl ^ 





^ ?^'i ^N1 nf^ sr:«fr 

^t^-|g! (life-cycle) ^’«ri—*rr^, *tf^, i&, 

cmtfe, ^\m\ ^ <3 ^'sjff^f I ■^(’^r) (Bien- 

niaU—C^ sic^fi 



ib^^f53S 

T—(1^1),or—(^^ ). ^f—(-^^rt) i 

^5T1 I '« 

^ (21^ nf^Tsirc^i Tfc»r 

ipr, <3 f iw ^rt^®! ^«ri—^®!1, ^t^it^fH» 

-TO? t^irfw jj W ^Ipl^ft ( Perennial )--a 





(?T^ <2^ f^flft 

^fj ‘T^ I '^*'1^ ^aerial 

parts) ^9i1—^T'Q, -fT’ll Q t“5nf? ’^r^THl Tl 

^fvfm ^?l Cft^Q ^<-t 

<ii^; 2i^ ^Rsitc'i ^TOrsJ 

^rc'Q^ ^1 ^'2fl—- 

^^1, ^rTO, ^m, ^g?f t^nfi?f i 




rpar 

T--'9'3i (wn). '!f—(^3ifnrts[ 5tf^) 

(^) ( Shrub)—c?: ^fU'Q fT^^I 

^1 lTf '5T?*f f^f '®r;*f c^tsi^r (7it?^3i 

(Shrub) ^T^Tl I ^ <2r^ -lt^ 

.v3 t2r-fr»rf’r ^*f ’^rtr^ ^55^t'S sr^n^ ^ i ^«rr^*^o: 

^i> ’mrrw, cntmn, crw i 



J ('«) ^ (Tree) :—cq ^ ^f%tf 5T?t^, '8 'S f^- 

■ 5 ^ ( Arunk ) ^f%5rr^ f ^ ^1 ^ I Ol 

»T^ s^l^r a 5}rf<^ ^‘fe’Ttft 

( Deciduous tree ) ^^11 '^rfsi^l, f*%, *ff^ I 

c^ nf'sl ^1 ^-5 ^1 

nr^l f?f^ ^kPtt's c^ 

(Evergrepn) ^sfj ^5f, Tfon-ctf^jffJp, ^TT^ 

( Pine tree) I 

'‘56531 8 -Sf-^^itft C2f% -3^15 


1 

7i\ 

'831 

() 


1 

1 

3^srtfi 

1 

13=1 

1 

1 

1 



(3^1 1 


(c*pnTt3) 


“hf^JTTsi^ fef«t[-W’t<^” <2^1^ ^5=115F^ I [ Write an 

/ 

essay about the diversity of life in plants ] 

^"S «TC3 5P3l ? 

fefft?[?l*l f^1 Wt'9 I [ In how many groups can you divide the 


plant kingdom according to their ecological conditions. Explain 
different groups with suitable examples. ] 

S *0 I ^f«^Tf«aR ' 21 ^'R cat*l 31 

Rcn3 fl33«l Vi'S I fm'9 *1T<^I C^tT'S I [ Classify, 

plants on the basis of evolution and give suitable examples with 
sketches. ] 



f 81 *rf^c*rt?«i ^^tft 

f^1 «lV5T^ii? f®T<r I [ How plants are clJ^sified 

ikcoording to their mode of nutrition ? Explain each gronp^ 
with suitable exai!Uples and sketches. ] 

I ^C9r ? <7R ? §5rr5:^«i, ^ 

Tsar *rr'« l [ De6ne insecti¬ 

vorous plant. Why they are insectivorous ? Explain at least 
any two insectivorous plants in detail ] 

' <!> I ^<rT 'SJ<rr=i ’rT<¥i f% t 

C3FtC^tfvc«1^ I [ What are the main differences 

between the plants with chloiophyll and the plants without 
chlorophyll ? ] 

11 ^s5T 'sf’T 'Q f^ar >« fv^t 

?t'« I [ Classify weak stems. Exphin their peculiarities 
with examples and sketches ] 

V I 9 Vi'S I 

'Q fsa I [ Define herb Explain different types of 
herbs with examples and sketches. ] 

r 

a> I :— 

(^) t^) i’f) 

iS) I [ Write short notes on *—(ij Simstrose 

ii) Tendril{iii) Excurrent (iv) Aldrovanda (v) Parasite ] 



( Practical Knowledge ) 

( Plant preservrftion ) o 

• (2fC3TTfe 'sCstf<^ hf-lKf \ 

^T-ii^ TO15f?T ?r<i ^ t 

^trr^ =fT^1 ^5ir^ f^TC-t’T ^fr^f i c^T^r 

^fs? ^^C5T (^t^T^slT^ Cff'.l I 

^tsr 'It’si^FTr^ cwRr® m i wtsife fV 

-jrr^ ^«5i^rr5T^Hrr5r 

^3fsf^ ¥T3fSr^ ^r^^i’SFl 

I w\^ ^Tf& -STsT^ ^f‘f 5SrT^^ C^rfair's 

eT>T I c’f’-^^'T-if^i ^5(>^frq 

^ff^-fiT'31 'srsfpr^ r^*f i cTT^'wsr 

•s N 

^‘f=rl T^1 I 

5ir:i ^gj;<pr ^ 'Q f5T^< 

^r<CT I ^ffb' Ttfe’ll ^-3 I 

^ ( sJt^fbSr ^?7?T^ ’jTTK -TT ) Tf^i5^ 

^f<r^ 5 t>s I -i)v^,7 ;j7;i 3^*'^*1?'^^-IC^fT C^ 

15^rwTS’ji I nf5i, s erne's 

=5?fgrR^ ®ifi:^ (?[ i 

fsrf^i^n'T nr^i i bin 

OT w^oTn nfs^ i^tc^ i, 

m*}T?[‘f3: ^1 btfn^i i n^ 

^fr f^K ^Tf^ 
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-ITS -5if4 ^T‘5fc^ ^2f«N7 ^ 

I *4r^f^ of#] %ii ?rff; i sr^t *i?r 

?rf5? ?Pf‘yf^f5 I cg«R fTff’O tw-^1 

j 

^|5“ TTQf5 ^£ 1 ^", ^>Tffs[ f^RtC^, 

'^lii, ^ ^Trrfff or->i-\ 5rt^rTr^ I 

r^*f5I ^- 5 ] RttI iifT3 ?1 fPr?!^ 

^‘st(:'5?5^ wfG I ^•T Tl 

f® f5 ^p[ mf^*Tf?:*f sTt'^f^^ wt'Q 

f|& ^z ^r's ^1 i <^->\^ ^'5 i£i^f5 

Tfr^ ^*f'sf-^^i ^(5? uri%’Tf^-f 0^51 f3p«>r 

fvrTi I ^Tr^i^r srr^fT ?Tf’Rf^ 

tsTff? ^fe^rs 

f^f’RI € tSr-T^ 1 ( 5 ^ ^f}«Jf5f 

fpf3i1 ^^>ar 1 ^ncTT^ ^T^1 

(2f»ff=r i2f^fR ■srsf'sfsff^ir "^s? ^Pii 1 

-5^o;^^«t (Plant Press Instrument) % 

7;^f& >7?^ ^9 TI^T^I I 71^ ^Ff "EfRTTTf^ f^'^1 

T^fA^ 1 Ws^ = 1-5 Tffz^ m\ 

CW'9Tl «lli:^ I "ss^R ^^fffc^ I ^jfTf 

f & sT^fi <'5rfm ^ ^r^rfc^fl 1 "s^R 
f5f^i ■sfT^fs I fw'si^i '^iTfr^ <2fr‘T '5 ©;r >rf^s 

^5TRI fffc"<i^ I fe 1 

^?f<r Twi'n rmr^'^ f^ril 5 1 

ifIsR R^5[ T'§:f(&?’ R:? fffTfl '^9R ^^f5<r ^ 

■'.irP-'ir^T ^0^1 ^=if^ 

f-if*f^1 f^Ri i^Rtc^ I 2^?i 





^ ^'§S 3li^^ ^f^oST I 

3rr5«filc^ Tf^%^ ^.?1 ^ f^’il f^i:5'< f»TC^ 



*1 ^ 5t^ , ^ ^'1^<PrT^ { 8 ^f^Vf'Sf^^’T'l ■^?f5F , 


#? ^-nw '5^H 5iTi:n ^-tfS^jl sfc<i 

'«fs:tnr<Tr^ «ir^ 

^i^?f fti:^ ^Ttsrr^ ^1 i 

^5im5rr<r fe 

^5(5 f^ i\7i - 5 -gjf^ I fi:^ flc^ 

i^~5\ ^r’f fare's 1 f?f^ 'si^ urn Tr®r^r« 
^ -ij^^ ^ f!^ ^1 >!#•. n^tn'sr ^ 1 

"5^ sfji^ ■5f?^ffr ^ 2 J 3rft? ^rn^ nrsT 

(Harberium Paper) 

I m«(Tn‘t'5: nt^n ^1 C 2 J%< ^f%Dfn w* 

^^-tQfir ’TOT nr^/'^T ’si^rvr^Tf :^<^i | 

nPrnrf^f^ Aot ^irsjj'S ^fVff^ w ^ I ^f%i 

n*^^OT ^W Cn f^2lf5 (Chemical mixture) 







Ttm »tCT5 to 7'?1-Formalm »%, Acetic acid 

^%, Glycerine v’o ca^; Absolute alcohol ifl^o iSTyj 

it 



nTfr's (distilled 
water) | (TIT^ 

f=g, 

I (i)^ 
c^f'^csr (4lass 
]ar) i£i^ fsisffgC^ 
fff^l 

(TTTC’O? f- 

irr^^il f^r^1 


« t^-'^Tl ?l1??^?f'i^;f sp-rfi -5^ '=T’r?N 3f^5r (jq^T? Tf^f?:3 

Iffeif --fTl I 

'Tiers’ll %-s I 



(Microscope) 

«PT, TT^t^T 'Q ?f%?PT^ RT=TT^^t^ ^ Wt? ^S 
I ^5f C^ ^lar^T^ CWf’JC^ 'Tf'Q^I TO 

^ I c^ fl^y ^1 cT^f’is:^ nf^, 

fr^«i=c5fW ^1 Microscope 

f^tjferf’i^ ^'hr, 

*» I *tt^CFr»«t (Base or Foot)-—if]| 

I >lT^t^*r3: C?f^C^ <Tl “U” 

I 


54. I (Pillar)—TOCTfC*!^ <i ^TO^TS: 

TOTO ■<FC‘T I '^^vSl^T’T I 

v 2 > I (Arm)—PfCvQ^ ^vsrsfm fs^ c^ 

1 I ^1 ^ I 

8 I CP?^l=Rc^ (Body-tube)—ifi^ 
f^^-il=T I TOn*t^2 i^o f-I%fH[5K ^ I ■ 

(?" I =Rs^ (Draw-tube)—J;| CW^C^< fS'sC^ 

sy^^rc^ 'S c?fc^ TO-f^^ f^^-ff^ | f^fgg 

I (Eye-piece)—;^*>ji 

^^nmr^r 'Q c«^ (Plano¬ 

convex lens) stTTO <?fTC^ I 

®i'2i^fi:^^ i2jn^ ^ I '®T%c^3r-cifc^ 

■f% (Magnification power) ^ 

.*rf^ ’T^STl TO I 

m 




vQ TSTT^i:?^ ^RTR*f t 

P^ 'sf^'S ft^i'^ hf^rsTR (;^t'?rr3 

5tfeT f nr 3Tl :rl I 

-^3 ^ffr STS? 'sTf^r's an ■,^fv~v 

'-3^ a ^’Tt^?>Tt^r, ^ir?f '^rmw 

• - ^ 

Tt3j ^'fir^fsfn—^:5 3 Wt, 5i^<!, 

iir yiijr-f^ '^'\\^, ^si -if?^-''j^1,^f?5f 

3 ^fi^'iT9f ^U']\ T^\^'^ ^.'f‘rif^T ( '3?f 

) q,^! I 3 ?R 3 f*if^~-i 

prf=^Tr^^ I 
'5f'^ 'S ^ 1 ;^=^ 

'ifi -fry -S?^ S ^"KsT I 

:iif 7|;-c? Try I ;5I,-^r-^.yI fj^S 

?£rTTT ''iTtT:^ *'■I fT 3e’:r^? "^’1- 3 ^.^Tf f-H ? 

fjy^RT ' 5Tf*j::^f=i, f-n'T"?! iTl"U^ I ^ft=r 


tfpl y .''MY-li^. -n rTC’^l'f I'Hiim ^i: ?, ^r/, ’S?7y /n "^^fO 
11^1 THr-i i^i'if^'T ~\1^ ^T'l^A U]\i ^r-iT‘iR 


I.-I 'IT^.f *'![£'■' *111, ''Ty^ly 

^f-'i:r fT7f 'sifssjjf^ sfl I 


i-'f :t fT^t ^iir- 
^,T =5^ 




^T r'], ^1 3 ^51 *1 "IfrT, TfJK 


5IVi(in ■5:5?IVfr'''^=T ^'TTl—f>I ' 

-iii\ TT?K^ =rsi M*Kt\ -^mrv 'Nnf^T ^•^4, 

irrf^ -ij-'Tfe unrjyj | ^-5 'S ^^'VS 

^iriTT—^'K I 

'st’&m ?ti'tfs? '^?‘r5l, 

2fTfC^^ '®ft^ 



4^ I *Tf?'s I 

y I ^fes?!^ (Objective)—■Sffe:irai^ SThr t^vQ 
^ =IC5T^ I '5r>5fBf?:^ vs ^f<^1 

5Tr^m ^igj I Tjrj >![5it^'i^: ti f^=rft 

v5if%sT^T I ^C'S ^1 <?ffc^ 1 

S^ I V 3 3ja^ 3SJ ^<:^»®i=P ^ (Coarse and fine 

adjustment screws)—vii^ ^ ^1-TOl 

1 i2f<?r‘lfb^T ■5(for;i^g 'S 5ir«(I 

'<},i 7-^ ^ I ^3F 

TfTl '^] 

f Vi I 

'z>o I si«t3 (Stage)-cT^rr^t^ ^1 ^T^'s^^izrr^T^r 

» 

?rr^-f^f^i"5 '^vs 

ijf'f =i^(l=s^^C'lf^fTi^ T^ I 5[m 

nrc-i ^1 Clip 5^1’rrr^ i 

I 5=T5rr^®l (Condenser)—to 

-5^pi 'ii^l^ # T«ff^ "^rir^ I 

*' «i' 

(Diaphragm)—’ifS’T toj 
fs’li't^ ^1 ^l^tf=r ^rsf | <11?: 

^ t£[C^*f ^^Tsl f^rfffZ ^ I 

I (Mirror)— 

<5^(5 I ‘®(tr5Tt^f“j] ’trf^'s 

(Plano-concave) t 





«« 


^1 '®®i c^ 

CTf^Co* ’I'T^ ^slTj ^foC^R^ST^ f^^sT *ff^^ Jjfe' 

-ff®; f^f?[1 ^«1 '©®f^sT^ ^1 

^t?1 

^r:^(:=T 

^ 1 %^*]T 2 r?f r<]'i^ *tf^ 

-ff§; ‘‘8ox" 

^£1^ ^tfb 'Q ^f®- 

sy^j-f^r-fZ 

Ut<^ ^'s^ '©«! 

oiT^m 

0w^ 

'®iT^fr^^ '9®l w 

cwf*ir5 mt I 

off^lii;^ ^?c«i 

ig^ft (^tFR 

bf^ ‘<5. t^f^f3i^ '« <s\^ 
^8 



«aT ^rc3[? ^c*Tt^- 

11% ofifsT I 

i, ^^tt%5 ifti I irf*! ; «, 0^’?^ ^ I 

8, C^ifl'jj-4 <21%^^ <jf^ I «, <21%^^ 

?ftf I '!», ^ I 

>tt^ (slide) ^1 ^ I 

'srtc^ ^sfc^t tI ^ i ^tw *t^ 

?rfeM 5lim®T ®r5r ?ri ( 5 % glycerine ) C^ 



8 > 


^ ip[ I 

^t^*ffR C’TT^t^H Tl c^sit^l^ 

(Cover glass or cover slip) 6f?| irff??l Cif'e^ 

^ I >il^^^fc^ ^ TT^rs c^ Tl”^ ^ 

I 5;r c^ m 

-£1^? wfrc^ 

^ VQ ^65 ?T[, fS'S-'T fvf>r| 

^1 fw^l (2fr^-f ^z^ 4^? ‘Tf*Ji '®rf^^c^R 

fss^i Un\ fffc=^ ^fe?i1 ’ji'T «'®if5^5f^3r^Tf'<l VH1 

<^nf^'3r< Mf^rsT ■sis^T^r ^1, 

#f^f^ Vir^izv i^^z^ ^z^\ w‘\ ^ #iTf!;-r Tl 

^f<^T5 ^Tf I 

;2f?rf=r *ft®il ^t=f srr^ ^f^rs 

^'WM ^t«2i’r=i 'sj-ri tsfnm i 

i I ^^fi*jpq ?icf^ f^f^'a 'sf^cn^ *rf'Q i va^ ^'s 

^'5’^tft *TRt^T ^f<^lC5 ^*1^1 I [Describe dilfereni; parts of a 

compoand mioroscopa. Explain how it is useful for the study 
of zoology.] 

I -tfv 9 ^^fl’P'l VJS^ fv 

C^tVta ? [What do you mean by magnification power ? Explain 
the term “magnification power of a microscope *’] 



( Demonstration and Practical Knowledge ) 

CB^ 

( Method of cutting sections ) 

'"i'Q r 

(piano concave) 
I «JT? ^'<3^1 TffI ^'Q 

^TSI ^*^=1 'Q fT#t^ ^^1 t^f^i I 

fe) I 

f*rc^ 'a ^\Z'^ I ^^1^^ 

fvf^ T^w:^ ^^] ^-sfcvr^f 

^ f^^l ?^rrt f^^r i «i5f5c^ ^sr^- 

TO fw^l ^if^’il ^Tf’/rs «ft^f5 

3 w^'f'i (3^(5 

(horizontally) UTO1 I 
TO ':'5ff‘T fw< VI I 

^:'i^ TO I TOftc^ ^ Tw^ 

1^71 I ■srn^'Sf^ ^^!|i^n CB5'»f'S|^C^ 

TT^l ^sTO,?Tf^^ fs ^N 1 x^^] 

'sf’pnfr cE&vf ^tf^l ^\z^^ ?ft^m f^r^ ^t«f i 

CB^Vf f^f^'3 utf^^rl wT'Q 1 

'srr^^sf^ ^i?!^®! sic^^ ^tf«i?fi c^f ta c^t^fsr 

of’ii TO I <2tmcw^ ?i fimf^ 

f^?I1 UTf^Tt^ <21*1!#^ "^*1^ CW'S’ETl ^5f I 
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iSinm ^^(5 c^^®T 4^sfV*i'ar®r 

^1 ttof f?rnff^=( ft's I ^T=l fjf?l ?Fft(5^ «rr^ (edge) 

fgaj I n^ 

TO f^fTl 

fvf^ft ?f^ I i£|?|;T ^^5T*.fF5 

fff^^i] wT^ I *i'3^t'-r s\^,m f5^»ir^ I 

*fir< ffc^ ^r^'s 

b'rnrN ^\2 \ i£i3i^-5tn Tr^tcT 

1?^ ( ***■ bubble ) =rl I 



'srnn^ fTof^’T f?r>rrr’rsT lyt'irtc^ ?*r rtf^sr i 

i, fjrntf^'STsr f53^ r?^,'». '-(t^\b, «, i 

ifi<F fffTl 

C*ft^®j ST'S I 

( strip off ) r^ 'srrc^ I 
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'®f% cV/i ’Tf^ I C^S^TR ^‘fl ^mt??IT 

y^rs 5T1 srt^t'S ^^ttpr 

cr<ii TT^ I i2r<?r:![ ^<i m^s 

m I c^T'^r^n fr^l 

^*1 ^firC®! ( scrape ) ( CTO'sT:^ Wtf^ ?>!) m 

^«fJT 313 Tr?1 '<31 TTT^^ ^ I 

?rt?c'^ ^nc^rs^ ^rmr^r cwr^icsT 

^*ti c^"’ii 3rm I 


(Instructions for the use of the Microscope 
and Precaution) 

?7^ ^f<Tr^ ^ 3trr^ '5f;r«[?r 5^twtPr3l 

<?(f:^i I r^ Tfr^T^ T,tf^^ 

'©fsT (mechanical parts) 3pt«»fci5 ^|%5l1 ^£1?!; 

3 C^*f^fr Tfnc3 vs 

3^jf^c3 ?&(?T I ^ vsf^^ei cffflvipffic^ 

^’ir^ ^^f'3 (£i?[; ^^i-ffs^TT^ffi 

7^,^ .il^ I ■Sft^t’SP'l 3ft«rR«1 I 

3T4T^^'l 3J3fec^ 35^1 Fn3 fffR f^t?! f^T9 3r?fJ55ifT^ R 

c^ ^£j?rfe tf^TT! wf's I <ii'-R ^5(rs?r ^tsto^t 

L 

'SltPTr'^^f^il 31?fJ55^ fe fif?l ^2ff33pf5^3 I 

v£|^=T 'srsf^'jt CSt’l 



CV '®rn?Tt¥^f% I ^TC^t^F- 

^f^Jl ^sTC^R =I1 ?5^r5T C5T«I 

c?f«ri ^f^nr i ifi^i^r tf)^(i? o" x i" mv5^ ?rt^« 

c^*f ^r^n * ^ ^ 

^fif ^ Tfrts^r ^s I fir^t%=T^ ^r^i 

^f-vi i«i^“ cB^TPfiT m I vQ^rq 

<i]R-mR TO TOt<^^ i2f^TOf5^ 

•Tf^cTj^ T5it^^% i£i^? ^rii^f^^f-']! >T3a^^M TO'< ^r«iT fvf^i 

(W^^ *^f5'5 f’l I t'TO ^?r ’FI^fv/T'*!*:^^ ^T<1 i.vrfl^3Tfgr^ flR 

flR fsrr^^r fff(?F ^fi's s f^iii'JitsfT 

C^t^f^T (focus) ^1 r>Q^1 ^t-7t^r3 I 

fe^-i's ripT^R -’f^rE^vr^ CVf^l 

^if^R 1 ^faR-r^ ^f&7:T '^fTTOr^ i2{^?:e5r^ 

^i^s ^"<1 ^^1^5!J^F^r. ^j:f>.g 

cfT'j ir^R I TO 5ifc?rfT<r*ii< 

3T«1 •i^Tc^r< to toi ^^tm1 iI^ ^toi 

'ito^^i ^iitorfbR ^TO'i1 ■?i^'‘ifs5ii*^'Nto’^rifer^F ^\z^ 

i]-^ -itR ^f^''i1 'it'f I ■sjfsRsyfi; T^nl cfrf’lc^ 
':^W(R c<( c^pTsrsT '^K'S ^fpy^H s nf<j5;riic^ I 

^ >7Rra: s C^Ffr^^ f^to 

'5i"N^:-‘f^ ^fH3i ^tos ^f'l I 

SETs ^ ?[JTO^ ^r5f v£l^“ 

^TO'qrto ‘«f?‘tsf'r ' 1 I 3 TO TO1 ^Mrs \toi vs 

r<-t^T ^TTO ?fR ^s TTf^ifftr^r ^rfTO^ <?f'8Tr^ 

^SI’I ■Sff's ^3^ <?ftf^C3 ^frrc3 TOt 

^t^rrs ^ «Ttc^ I '®rt^t3 ^f’t?;^ 
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cs5fff& I «i 

C^fC^T C^1R CT'QTl I ^ 

1rIR 5 r?f c^fC^^r C=^R (TPR T5|-!;c*f 

=T§ I V’l^s '^^iT'3 ^BB-ff^ssr-astii '5ff%?[^jiT fSpsi'i 

-jpfjTr^ =T11 T-T-ffi§;>r’^?i 's^fo^f^j Tf^1 ^f5 

me: 

?fti:^r frr^^-sT i^rfs =r^? Tff«f?l 


^%?fff 

( Plant cell ) 

^>8 

'2i;:5f^, ^ ^3Trf? ^h's 

L<\^f^ (section) ^?'T1 ^f^ll ^<fTl ^f<C5T 

Tis5 r‘;rmf''pf^ ':^5if^r*ig r^^:] i 

t*rF# '^CW '71=1=1^ ^1 CT^ Rf<J%T ^Tfr^ fWsiR 

;£1^? Cljt i2ftfr'<T ’Tf^Ri^'s ^f>Rl ^if’Riri | 

i2tc sRf^ ^tff^-ntol&T C^PR uif<}?fRR 

<2tf§i^c^ C^^-Stj-^f (Cell'Wall) I CJpR-i2ft§TR? 

C^T^^^RT, C5frji'< ^s n^fK (A'<\ ‘IR 
(Protoplasm Protoa= first, Plasma =lifc) ^1 5R | rziTC^I- 
w >i#i^’tTf’f (hfe)i 

(R CW^ OTR -5t6o 

(unicellular) ^fftf ^5^1 ^ ^t^sr vs cs^rf^ 





I siC«(Tt >r^5f T[n ^— 

'if^R:^=T, 'srr^r^^ ^q ^'srrf? f^^-i i 

Tl i2ft% ^^rsf trr^P, ^T-^ 3pr3T OFrsi 

^f%frf5 ^1 5ft^ 

I ^'R (Multi-cellular) I i2ffv$(5 

^#R ^yTfft I r*?fmi£i^ 

'sf'R iSfsfS c^rntJ^y c<i^^ 3i1 

Unit ^5^1 I i]^f5 ;fj t£fTf‘n:?^ 

’TOTT ^r*sl^ CTfr^^T 5pr^5fTf^7iT^ ^s^S'-yf's Tl 

< 21 T%^ C^r^rr^ A^’s C-?^W7^ 

'Q (Structural and func¬ 

tional unit) ^CsT^ I 

(Trr? '2\f^ C^R <?frr^ A'^l 

in^i iSjR ^r>i4i:^if^ 

^TTffpf 1 c^rj> .51^<1 r.^K^tlir ®itr^ 'S 

M'S-I r^Thr-yff^ fs:l fsif ^t’r I 

^^^] (Tissue) ^=Tj ^'H '’r'^R f:^Rr^;n^< 

Q ^\A 9'M ’ • 

^ts§jstr«i ^1 *\^ 

^ttrf^#t (Purkinjee) ib-so f; 

^5iT-^ (Hugo Vol Mohl) ib-gb i't." w^ \ 

(Huxley) 

"sg^ f%f%” (Physical basis of life) i fs-s^ 

?'?r5T r^'Rf& fs ^r^‘5lf‘l 5 1 C^R- 

i2}ttr^ #R-3 f:i£rf(:^T?rTRc=r^ csitot^r ^pr i ct >!=i^ c^tr? 
C^-R-v£ltfl^ <irTC^ C‘2nTuT?fT^C^ -rtt naked 

(RST^:^ ( naked cell ) I 



Sb* 




(Physical and Chemical 

protopla8m)-r^fC^r'^im, CTf^^Tfsr, 


=§rl5^fsqp^ 

propertiU of 



^8^* fT=7f (<js-) 

(■^) sTf^rf?*! Gf^t=r gtv’ g'fe) i 

^c^f»-5|?^r, ^ r<rf^.£(,5^, fiit3^,T,jT ^ 8,5rf?^fsfrBf;r 



^ 6=(? fsar («0 

f^r®#r*i3T; vs, c^t?-»t5^ I 

»r^ I ^<iT c^trfE^, CTJ-n?M s -(-5^^ ^ vtfr? 1 

-flt fs »=r ^’tn n,Tnr=T« 



(?m 


9> 

1 ^t*t ^ '^TTfJT^ C'2ttT^T?tt^si i2|r?rr’t 

r^ffii 1 r^HTT? ^«rm^ 

I f;5fr5^ (alcohol), 'srrffe Tl "SH 

czftr^iTf^ fksi^r >rfwi SI'S ^ 

(c(fagu]^op) r?! I 'sif^ I trt^ 

^T=ii r.i^t?:^?4T^rsi 

^PTTO ^si’i ^5^1 :[f?5ii m 1 ^*trwtsT 

>T^jR’: I ju '2ftTi?r?rt5fSir'^ csrr^nf? 

fsnf^f^rT; rsilf^T ^^fT’f ^t'T, ■j;«?ri—(to 

(14^., , V(t Th-5 H T^UE !>1 ^% ‘, 

iS) ^h-5 > 8'’o . o >s r^iTs 5 8'-\' vs Tpi?! >i;i7r «tf'3^ 

^■pl I f^r?nFcj c3tr^r^-55^^ '^H'BT^ (Acidic) C?oi1 

C^PT Si1 (Alkaline) | sfsiii 

'5]^^ fiT^Tni'l niT^ir-5 m‘?'^1 'n\'^ ^\ r'2if7^ttr^sir^ 

N 

^nrsiTf^sit^ (Ammonia) ^tfsTi ysi i i'rl 

(Osmosiv) ^7151^cj g ^?rfq:fT*fsi ^fsTCT? ^T'^ST | 

TjopffVR T^<T 1 ^'I \ 

^r^5^sii-^:^«l-5j Tirii ti-^itt ^\7'^ hf-itl ('-:?[h^t^lfsrni 
31N I r’ffri^t'illgr*:^ f<r5’I 

«N 

^’ffwfrsr ^>ifir‘i-!; i »fSi^, 

^"sirR tki ?>r i 

®rn:^^i, ■^f^r^i^i cfrRr? ’tts’ii tt^i (frffl?r 

c^c^ f53^T (Cydoels), 

^1 TS( u ^’il— 

(Rotation)—SI^r=l c4tr^r?tt(^sT l^sifii^^ 

V 





fto 

to V( (TT^'a??! 



^IttST^ f5aF 

*t^5fr*f3*if? cTt:^^ c>2fii[^?rt^OT 'Sf’it^-’jf^ ?^rv5ci i 

^1 -sr^fi fTf, ’,*?I1—^t'st^pJf 

I 



’^s^^’Pr srrsfT C'2m^r?rt^[5i^ 

OT^t^ <^C'OCfe I 

C^i.) (Circulation)—C^Tr^t^r5^ 

’tc’q -nsriT =f1 ^fs ^^1-tr^1 

, >mi—fqs, StC'5>[qs3tqf5Tq1 (Tra- 
descantia) vs ’^^Tq^mr-fqfq cqfq i qfqtq*!^: 

^2tqT^-^5 laq" ^feq ^rq^=T cqf^c^ qrq i 
^?r c<£ltc^T?fTTOq ^ i2fq'tq c^F'^ii qtq, 










(?m ty 

(Amoeboid)—sTfT'f <2fTft*r- 

'srjTfsrTT^ 51^ 

^ ^ I tfrr% 

cw^r< 

,fJK^r?ITs?^'Q 

X 

sfjTfsi'^f^ ^3 l^S^i:3 

■snffsi^r^ SI’S 5fp5 7 ^ (m 

=[C?lTsiT^f^^ (Myxomycetes) I 
» «9r'5Tf5 ^1 fJTf^T^lTft (Ciliary)-- 

X 

'^% ^’*11 c^sr 7[\ ^!jf :^tf^<r ^hi] 

^tc=l 

^1 f^r^T’TRT ^f3 ^5^1 ^<?I1—515T (moss), 

^f< (feri)) (2t^f<5 I 

isff^prnr ^f^1 C'^tti^i- 
^*!n—(i) ^sfU^tfec^ 
^‘f j 

(5.) 'smfHc® (Nitric acid) 

•n^sr ^r^csT ^ 

(Ammonia) <2}C?rf91 

RSfjtfil'S (sulphuric acid) 'Q (cane-sugar) 

c«ff«rr% ^ 



ftar 





»tf^ ctf«rPT I 



h. 




*1^ 's w*F|5 

( Livings and non-living substances in the 
Protoplasm ) 

( Nucleus )—^ 

f^'^=rf=i I 

<?f^v >ftfrn^1 ^=r c^tsTf^'< 

(Nuc¬ 
leolus) ^5T1 ^5fi 
f^t?r ^ c^?r SI'S 

(Nucleo¬ 
plasm ) V 3 c£l^ 

f^'SR 

' (Nuclear 

^^vt5 reticulum) ^ I liit 

i, ^7 aFtsrr155rt*il5t^K; 

«, csw^sf I 

^ 1 w 'ii# ^ fWt fffi 'arm «^rrc^, 

ftjlT ( Nuclear membrane ) ^ | 

\/ll «^P^lS^55=( (Plaalids) ;--^C'mc&tm^C5r? 

c^ spi^ ^ ^«f:555i ^ ^ c?ff^ ^t?i, 

srmftM ^ ^ I? c^ fmV{ i 

TOfsiw^'l?»[, Ktu^ ^ I m#®™ f^^- 

5^51 ’ISO *3^ m*ifi»c®?r ti?I ^ 




^ I ?rPTf5CM C^ail ( stroma ) ^ ^ I ^Vl 
—(^) ^^«r“Sft^lf^ ( Leucoplastids ) 

c^=T ^‘T ^ 

^ 'afirsTT^ ^rl '®fsC*r nt'S^ 

^5if, ^1 ^C'^S ( underground stems ) ’Tf'G’ill ’^t'T I 

c?rtRf^^ ’rf<‘r5 ^ i 

I ^-5 hi^c^t?fpT5r^ ^jtsrt^OTf^Jt^ 

( Amyloplast ) ^1 ^ I 

W s—<71 ^51^ ^‘f 

3H< ^fT^f5^5t ^ ^ I ?[1 ^srsri 



'Oo'In ffeij . 

c^r^TT c^f^iz^ii (jrcTfJft^ i 

^f^r ^cvs? I 5r^< '®rr^T^ ^“n i 

7[ W ?fT^&® ^1 (Chloro- 

plast) ^Sfl VI (3lTOT?ft^ irr*Tf?^r^ C3Ftt?ft- 

( Chromoplpt ) ‘^^il ^<5n—m^T. ^IWS '<3 ^si^Tl 

?rmfct I (^) ^i) CSFt^Itt^ ( Chloroplast) S—C'SJtr^srt'BfOT 

GFTmsrr^ i sfmfes^ ^'tz^ 

GFfmPp^r aFtc^mc^ toti 

csnmsn^ C3inmf¥®i « 'btiotot m^tTu ^fk»nr c*fi^ 

TtM '8 «t^«rf7nr (carbohydrate) 

«T*Fnr^ ’mvs to i ’pfN 





t8 

• % 


?i* TO Ginm?rf*ifite cf^ 

?[^—^tf^TT? W5 ( Reticulate ), ’^r^T’teltC^ 


C®T5TC^1 ( spiral band )^ 

c’2fTc^Trr^-?r sigj (^) 

(^) (Chromoplast) 

5ic«n 

(Carotin) ^ 

( Xanthophyll > 

I fr^, ^3 

i^t'S’^1 m I 

^1 t^trl I '^rfs 

Tl Tl "SfffI ^ li]^- 

Tf^l *t?rt^C’Err^f ( Pollination ) v8 



3iST’ f^a 

^5ftz^5r fac^f^tT^a 
CSFloirfft^ '^‘ll I 


( Dispersal of seeds and fruits ) I ^ 

I ( Cytoplasm ) g— 

>3 ?ft^fi^55^ ^f? fffC^T CT ^55 ^^ffr^T 

?5fi ^ 1 ?irj:<F 5rr|r^?fm 

TO ^?*f I crr^ ^ fi?:^ ^ 

c^^-v£ft§K^^ nf^r«f'3 i c^t^- 

tsftfn:?^ c^sr ^t®! fsfert^i Tffes 

^\, ^ ^ I cwt^ '3 ^ 

’JSFTO? ( vacuole ) ^ ^ I (?Pt^ ^'S 

. ^ ^®T crrfe C5t^ ?l cTO^ 

CTSTfc^ v!13(p| 5 ^ i *5^ ^ *jl^t^” 

trw«c^ c^^-»2tTftc^^ of^ ^tot» 



c<2ttci>r?rtwCTir ^ 

srffe^?rTW5|f «tt^CTt^r%^ (Primordial 

utricH ) ^ I 

WTSf^ ^#rCST'a f^5^ ’p ^1, 

(TFTW’R ( cell-sap) Tt^1 ’:|;< I C^W*R ^Ttf^ 



>9^ r^3i 

c^'fcT^ ’Ttn 'Sft^t^fk^ 5Fn»T^ ’t^5Tfif*tt*ft c*f<rt5T i 

^ (.4«ffl’l c4i*l*l^n^ I '*» '2ft^iT|tirfi5C^*1 I 

( Organic Acids ), (Reserve Foods), »Rtf 

( Inorganic Salts ), ( Excretory Products ) >a 


(Colouring Matters) Tl ^ I 

^T*rr?®i fe 

C^T'G^ ^5T ;— 

( Cell ) 

(Cell-wall) C'2m^fjrtas[ (Protoplasm) 

(Cytoplasm) (Nucleus) ?fPli8lP[ (Plastidg) 


(«T^rTr*fnit5!5’[ CaFftaTt tf t > Tfi> i S>> I 

(Leucoplastids) (Chloroplastids) (Chromoplastids) • 


cjraiasf wtf^ 1WtTPrf»r 

(Nuclear membrane) (Nuoleoplasm) (Nuclear reticulum) (Nucleolue) 





C'2frc^srtw*[ c^rfm =rmi •Wf 

( non-livinsr aubilance ) I ?l 

^>nz^ i cq^ wr ’irr^f^ 

c^rr^THj^ hffli f^wrr/i ^ ^^'— 

(^y ( Reserve materials ) (’«r) ^tlTt^ 

C Secretory Products ) (^) C'-ST&H ^ ( Waste Products ) | 
(?p) (Reserve materials) :— 

I <ilt jpiTT 

^ ^tz^ I =rf^ (2f3?r^ ^z*n 

^rer^T’ti" 

/r-=) C^^3=rtS =^®t1 ( starch grains ) 

( carbohydrate ) | iq^ t2t^T '®n^f'G 

«rrc^f^ ^ i 

(CeHioOfi )x \ ^ ’^f^=lT?:®l (fleshy root ) >8 

'^faifwii'? ^'Q ( under-ground stems ) <?rtC^ I 

^f^nt ^ rwsfT^T I cta^rf ^*fi ^ 

'S ( startifi^ 7 (?f’n JtiJ 

tf^«f siCT W^T ?Si 

^‘lfhp‘1 TOI sJTTf ^'tr^ f^f?l frt, 

C^fVc^ *Tr'8Tl ( Hilum ) ^1 ^ I <q^ 

^STTOT Tlf^ ^*5 

tq^ < 2 f=yT^ CsTs^TT^ (Eccentric) ?[iTl^^, ^’^rt—'arTaj^, 
<smi nps^ TO I csrsro 

^TOr C^Cdf TO’Tt^ 'iJ?* t>tPi<(K4 iq^ ^q^pf? ^TOtI TO 
TO crsm^’^Ri TO, 

<Coiioentric> m\ TOi TOt—ar^W, ft^T TOf^ ft^ I ^TO 







ct^>ri| ^*n ^ c^ csmr^ ^*it? ^ ?j"rrs1^ 

«?rtr^ a^TT? ^*rTr^ tI (simple) 

^ ^ I a^m^ip*ij 

csiTm^ ^*rrn^?i^ C^rtPf^ ^ ^ 

(Coiim^und) ?5^1 I ^ 5p«nr^ 





«a5l* fin[ 

3r§T =fr^ TTti? c=fr:»f^ f^fsg iT^rr?^ C’sisjrr^ ■'pR-^ C'f'ff^f i 

>pTJ*i r^^iTf? ■^'tl, «r, 'sr^?tr?f^ f-ra^rt^ ^*111 

5f. c^r'ff5f¥ 'Ti3>rnj ^‘ti, '^, cffs^rt^ <Fni i 

^f<7ii ^1 ^r:5Tf«pp 's’m c^i^ 

^1 ( Semi-compound ) ’TSfi ^ \ 

^®n ^rfts 5rf^ ctf«n 

51® ^nf»f I 

csTa^fTn^ f^*rr^c5T ^«[i f^gft^g 

?< ^3 -srrc^fer^r? ^Pr^tq c?% 'nT^^rA 

,su 

»®t^ai (Sugar) :—i£1^5^T3LS?1- 
(carbohydrate) Wf I ^1 ^TOf ^ SriTST g?% I vS tCT^ 
OfC^ *f^1 *rr^Trl ^T^, ^^l—irtn ( Glucose Or 

Grape sugar)-^^ igT^ W 

^f3T*IW3R (flcsEfTcale Jcaf) CTOfi f ^<(1 ^ \ 

irtTf^ ( Ce Hu Oe ) (^C^ane*iiyitf) 









<c,.^6 11 ) ^l*ll*lf^^ ^^??T5C^ (enzyme^ THTt 

^C5T STf^l 1^TO5 Vi I ^to^i ^r^TOT 
( metabolic ) ’FTtR^ f^^^rf»l^ 

(esrtract potential energy ) i ^ « 

ISf^l Tl ^*1Tir ( copper sulphate ) >8 

<#n ( caustic potas h ) csTTf^ ?C«f^ g? t ' 

tip «2tf^ rc^ f hTT^ ^ I >/ 

^ (v®) (Cellulose ) :—^ ^=T 

I ^ ci^m^r -^‘W Ti if5l3C3sEL55 '« 



«8 SRfsaf 

si:«fT ij^rscf 1 

t t 

5lTQl2a_f2rff^ ftc^T,^ gg^?r ( Endosperm ) 

«2rT^5.?fmU[T^ I 

^ i\/^ ' 

I \ • _ 

j ^ a&J' ( Glycogen ) 2—^^ 

m<mrTO mi^ *fT^^ ^ 



'« ^ I ^ 'srtarrter^ ^1 *ifNrt ^irnr' 

^«f 5f(^^ ^ I 

(<p) ( Inulln ) :—iilT<2W^ 19?% 

\Q '5Tf^, ^iFf’?f ^2(ff3 :5pnr c^?p[ ’•traul 

JrTf I (transverse section) ^o% 

/FT^^C^ Trr^fPT (?!Pl^-5ftfJc^ CW*I ^^5- 

('*») (£|fSv 5 ^ =^s®t1 ( Proteid Grains ) t—^k 

^TWIj5rm^f5^ nwt< ^5n ^ I TPTf’qPi4’f<?inT‘i 2FfVc»T 

m c^t^r >© tVU5 m I 

'2f*rt^ ^iw c^rcVf?rT^3T ^a 

R, wt^T^ I <71 f\z^ h55T-‘*if^5it«i 

5reN1 (?\k flrw^ ( endosperm ) 

iKtTfr^ I >rr«iN*n5: ^1, 

^ t2r?f5 -n:^ (seed coat) ’isrw 

•tTctt ’TT'a^l I c^f5 ^’ar c^nsrr^f^ src<fT 

^f^sirr^j C?f^/C3 ^TT'a^il | 

( Aleurone grain ) ^^Tl M I 

ftnar^ tow wrwl 

(?FT^w 5ii:?fT ’^-n^ cwf’/i:^ ’ir'awi wtw i »2ff^ 

'sint^^rwm wnwf I 

?pf«f<m ^ wtrw^ I ^ 'Q c’nmwstwi cJft^COT 

(Globoid) wl WW 1 ^ WsJTstPtwW ^8 wrf^JHPiWW ( double^ 

Phosphate of Calcium and Magnesium ) Wt?l | fw^l 

Slt’lft <2Wwf&w CTO« 'srrwTO fap&i^TCirs (Ofysttr^^ 



lipid) C^»rtPr5 (cryitaline) C'SfTf&CST? m\ I 

c<2rrfe *twT< I c<2(tf5^ 

( gliadin ) W TT^tnf^^ ctfpfc^ C<4Tf5^* 



'a« sr^ ftar 

cwf^c«T Cff<(t5i I 

, i,«nTf^&cTr?r^*tii ^ 3 , arr^rTO i 

^WT ®fr>3?i I fjfTff^c^ TmPf^ 

( c«86Hio68N,9b09iiS# ) I c^mfesT 

TiTi ^1 Tfrr^ ^ i 

(Nitric acid) 

%^5r ^msffppil (Ammonia) eejniT'n 

^»rR5T^^C« (Orange Colour) ^ I 

(^) CT^*lPft«r '<3 12^3^ (Fats and Oils) :--^^Hl 

OtPPF ?TTrmPT^(Easter) I C^fW*f»®^55T‘il^^5rTt 
^ntT ^ ^y CWSW (Fatty acid) >8 fifJTtW 
( Glycerol )'| 'fl 



02ni:^mtiifnnr '^ *> 


^swR 'S '®fii'Srm Tf?rl I ^-^3rfc?T^ 3iT^ >6 

H M . W 

«ra^ir 5f^ I TNT?m »i^c^ 

ajST^Vir^^ CBW V8 I C^ 

I mtc^- 

srwcsr^gc^fj 'siTTO i c^^t 

^yit^ c^ciH vs c3Fir^t¥C^ 


I 5 o?u ^ytto (Osmic acid) TO^ll Tl 

—' '■ _, wr . m »i, _ , T >-.. - -L^ ^ I ' '■■ * ■ 

TTwTft ^ I 7Tt?rf^‘t^: 

^T^l *Ttwl ^1 ^ i 

c^f^, ntvsTii 

<3pl *w< 

*=>) f^C3=^f3^s| (Cyilolith) :—r.^?r-v2rrft^ ’tfe^ 

^t=rff^«f ST^®! <2rtftr^^ 

^?rr^ ^=ri 

^ I ^<[1 ^t»TPra^ 

^FtC^tC5R& (Calcium Carbo¬ 
nate), 

(Calcium Oxalate) vs Wt^I 
(Silica) »2f«rR I 

c^-i2rrftR^ 

gt ^ TO 5T ^ aj 

an CiT cai & I ^ n cap 

(Cyrtrfilh) arc^r \ 



'04»^ ftaf 

3dnn5t?r -sr^cser faR:^tf5y«r c»fn*r 

I i. I 


cTO-'Sttftiif? to[ ’^g’tc^ir aci, *tt? (?Pt^-vmS|w 







wi^H®T^"<2ic*r*f 


(TT^lj:^ ^<.*ra <2(m *tc?T c’l^^rft^ 

^<T?r ^jTs^fTO ^tc^tr=l^ C5T^ CWI^ m\ w 

srr^ «rK«i 1 ^ 

«sr^ T® c=^tn ’ft'STl 1 

^ 'srnf^lC’S (mineral acids) ^VS 

<i]^N ^TfTO'S (weak* acitic acid) ^ I 

(=\) =srl^i^sy5i (Raphidea) f— 

(Mineral Crystal) 1 'Q ^fsCW^ 


a-^sr? %3 

Tffrs^ ^ cr^rr^r ?^cvs’¥ i 

i, Tsntf5rT*itJT ^t’Tf^, I 

cwf^t'5 I c^sTtn^f^ c^^?rren^T[< 

s?FTc? Ti cTO^? ^^<5, «?rrr^ i «2fTrr^ 

1¥‘^t^^ ?j ^jT^rf^sr «i i f^rf^r^T^fi?^ c^H 

^<17^*1^: ^ri[^ vQ '^TsT c’trar feftair ewf^ *it'8?1 Tt? i 









'Sf^errc^^^ c^sffn f?f%3 ^izi ’tt^sTi tn i 

^5TR 

(Acicular Raphides)—tf1 ^ I 

^ '>5^(5 5ic*fT <2tC^n 

GiSfCo 'sr^^ci cwf^iiC'S *lT'a?1 l 

TT^ft^Ts: '<3 

*1f'S^1 ^U I (’0 ( Sphaeraphidea ) ;— ^iTt 

C^STT^I^ ’fiT C^lUl^ 3IR 'S{tTf^ TT^'I ^f^?l 

■5f5^TT=[ I <Sim^ s C^^T>T ^■5 

'iJTs fr^ 3^1 ^ir?[ i (dry 

scale) vf^ST^r^, f^'^sT, 3 0^T~5 

cvff^r® nrsTi I 

5Tt*rt^'f 5 : 'EfTtPiic'^ cm ‘sirr^ 

^1 ^'^•s '^Ttf^lC'^ VI 1 

(Cell-wall) 

■5cs.”^f^s w I ^Tc«»r 

r2tr:^T?fr3$ c^m-2fr§T^ '^,w 

cwfSc^ r^r^'<1 ^r?isf5 ^;ril ^'f i '5fT^c^ 

Q ^^[31 c4Tr^srr^ ’*ff^ (?pt^* 

^sr1 ^ 1 ? I C^T'T-'21T&I'< ^5T ^ 

'5J*ft^^: Cg gpTty (Cellulose) :iT5I^ 

’WC^^ TT^ ’rfe^ Hr ^KRr=T^^'sC^ (CflHioOo)* 
“x”^il^ -tf^ CT 3R1 i£l5!i^'S ^R1 1 CTR-<2ttfhr 

3T^i2R5l ^rfe'S Htc^ C*t^fC^' (Pectose) 

'BTSfR ’Wf’f I C*rfC^, 

■cn^E& ^'1 i?Hi ^&5i ^ I ^st'^pr i2iifi'c<iir 



^8 


W5l1 I vs C’T^tW ^T^1 ’fife 1 '®rRT^ 

f^^JT ‘2fTfll^^' C^gcsTf*^ ^1 ^ 1^ ’U^ 



c?<rrr5ar tI^i 

CT<rm I i. . 

c’TN-'Srf^^, «, I 


(Lignin) Tl 

(Mucilage) ^ ^ 

fc^r^-vslffln^ ^git c^ggTyV fT 

( chloro-zinc-iodinc solution ) 

ti^rf« ^1 c^'sft ?c< ^ I) 

’srrjp^^ffqiT NS t5iM5fli 

(Saffranin and methylene blue) 


Tsq Cfj egPFI 
(Middle Lame¬ 
lla )—w 

C^tC’T^ 

C^*r-i2tTfm nt’^ 

iSin^ 

C^T ^ - i2?T ft ^ 

^ ^ ^ n c^T ^ 
5r?fr? 

c*tfT^ *t5fr<fc?F 
suriB^sfi ^1 



«3‘^rt f^—c«ffT 5Tc^^ c?tc^ irtwc^rtrs^iT^i^ c?<Jt 

I srsfi^ifl 1 a, ffWtsrtcsT^ 


3f<fI55?n ^C3r f^?t^®l ^%5 t ’ist C»f^ I 



c^ftt?rtn^aj?r <i«r^ 's tw^ «>«* ^ 

^1»TC.^i<ivi:>Hi>sfel ( Plasmodetmata )—^’’1 

frftr$T?rM1^ ’^viTSf^C^ ?tT^C=lTC^1^ ^1 I >[T?ft?*l^: 

TfT®, ^ 5fc^ ’it'STi -m I 

C^5t:^-err©teRt =Sf^ (Origin of the cell-wall) 

^1 C‘2iU^f?ft«fC^^ c^f^- 

I c^-‘2fTftcr< ^T=rr^^ 

si^^tw c^m I CT, c^t^-<2fTft^ t^tniicn 

; membrane ) f=T:^^ I ^tTf?r C^ C^ 

ii^sR’t C’lm®! '^K^ CT, >iT^.?:feT?rr^c5i^ ^fe^r 

\ 

^1 'Sf’Rl fWCf 1 

(Development of the cell-walO 

—^*1 m'*\i ^ n-m ^skt? c^t^- 

2tTtn:^^ ^ aCST^ ( surface growth ) ^ 

5T^3r i 'ST^* 

iR*f: 75^^ 3^^(r5 i ^siir i 

f<ff5 TR1 

^=T c^f^jsnw Tfi^ ^’tc^ f^mt 

3R1 I CW-'STff!? ^ VI ^v>, 

( intussusception ) I (?rrn-(2ftfi:^^ (?r?r ( 7 ^ ) ‘3^Tc?r 

I <7I^M *^5'r3=f CTf^-i2ttflC?I^ 

flc^ m] m ^ 

C2l«rr%^ ( apposition ) «2j‘rt^?r TlKl- 

:’fK-v2rtflc?r^ 751 v i ^irrssi c^'W-^sttto^ 





m\ m] c^m- 

<2fTft^c^ i2(*rr^^ ^^c^fTft»fiT (SupArosi- 

tion ) ^fgf ^ ^ I 

c^c^m '-Ti f^^J^=r(?m-'2fmtJ:=T iri ^ 

^5t ^t#t '^i‘\ m*r ‘?rif^?ri i *it®^ 

Tfc=i^ I |ST 

>rrtc^T?rr^5f 'q^^i ^Ts s[f^?i i c^h- 

^^^■nT*t?CTO'®f5T^Rl N^l—(^) ?f51^r^tir(annular), 



8.^^ fM 

f’lf^ 'Sr^t? <‘1 1 , «r, , 

»f, C5irn^srrw, srr^i^r?, ®, i 

m 51^ T^] SI'S ft) ^»T (Spiral), 

m c*T^tc=n =i'o ^1 (?Tr$r^ fn*f^ ^, 

'«) ( Scalariform ), fjff^^ ^fTr’f^r ^ •, 

[8) ( Reticulate ), 

spf^cg^ sf^ 5 («) ( pitted ), TO ‘2rr^ 

Tsrr^n^ =iw 5irg nmi ’rrfw 

rm I ‘ut ^ Ti 3rr^ to i ^ 









>rr<rnr‘ic’fT5rrm^ ^i ^«rt?i*l^ 

( limple pits ) ^»f1 ^ , (\) ( bordered pits )— 

I^T'S (?ff^ ^ji ^1 *Tr5 frnvw 



eiiT^ffen 

'3 '2fijt6^c*fi) c^r^-'£ii £1 h ^ ??iNsc^ i 

’Tl I i, C^|3T , <, , 

<r, w ^1 ^<t^*i I >, 5r*fjB5wi, ^13Tt‘(t^‘i I 


Mt«| I ^ 

I '?t=ife:^ ■«flfhF«i Tf^l f^ft'*p‘t 

^ I ^rtrs^ ^1 

'®(^ '®f**f 1 

C^5taq-eJt§fe?ra ( Modifications of Cell- 

wall ) I — 

(7n3[(?rraf ’wc^* 

’ff^‘r3 ^ s (Lignification)— rt^t^ffRP 

<2ffa5¥T^ vr^T r^^-<atflr^? (TTsrc^af ’*ffli?f^^ y? i ‘ ^«n 








1^^f=R f^rsTT’f^ 'S TPrUf^ ’ITff I 'W OT 
^C^T'S ^ I ^l\ Crf^^TirJ^ (Phloro- 

glucm ) >8 ( Hydrochloric ) 

5rf5T^*f «ff^'i I ca^tr^l-fe "rrtftsfl ^ V*f 

lyf^,) fVfef^iT *ffir«rf% (Cutinisation)— 
j2|f3RT^ f^f=I^ C^*i2ftttn WSI1 

Tf\ I ^51 CsrK’T^ 3Jf? '8 I ? ^ 3iT?ff^'f 5.“ 

fvfC^ W3I1 I 

( Cuticle) wl Ttp) (Suberiflftlion) 

— c^^iw c^^-'SfTfic? ’?5rrr^=i 

^srl CW\^-^mz^ ^?tff *1^ ( suberised) 7Rl ^ | 

^ I ^5r?r lii^jg uf%f5 «r<c*K f^*i 

*rt'8 I [Draw a plant-oell and describe ifcg structure in detail.] 

*1 I *1?ff«f<?^ 'S i?T*lT^r=T^ 'e*tr«*l ^*1^1 ^?l l [Describe 

tbo physical and chemical properties of protoplasm.] 

o I C'Sitc^TJtTww^ wibtst f5®fr^l cw^te ^rra i 

[Describe various types of protoplasmic movemen s with examples 
and sketches.] 

«I trt*ifJ®5 'sm^ ? 'o*rt«‘i wt'« i 

[OlasBify plastids and explain its properties ] 

« I cvt^f *rr2fl ®tTl ft® 's %| 

aRcw ^ I <2»psT^ ^ •iffc'fw *r?jWn» w fti<r i 

{Describe different types of solid cell-inclusion with examples and 
sketches. State varions mioroohemical tests for the above.] 

‘ * I cft^-srti^pnj « "tfi »p^ isf|5 «« ftrt i 

[Write an essay on the origini growth and utility of the cell* 

.^u 



<2r*r^ >8 


^ l Describe various forms of cell-wall and its 

modificatiODs. Leave neat sketches.] 

v I *ft'8 : [Write short notes on]:— 

(^) C*f^|&=r (Pectin), (^) (Coagulation), (’T) 'arf^si 

(C^closii^ (^1 (Lignin), (®) ^^TltiWl (Middle lamella), 

(s; (Plasmodesmata), (l) (Bordered pit) I 

L 

( Demonstration and Practical Test ) 

e!®fr^ ( ) •— 

^rsfi fn 5T>31 

\ 

ft^?r to 

cff>5 I ^fV:5 '5r?*ff5 #Tf5 ffr^ 

m\ 'Q^f52tr5T ^-^rs ^ST 

f^iTi irrf^^ ^rt'S i w-f rsTf?i^ 

’TR fvfTl ao% CTT^ TTf^^ <to% 

« 

^tT'« I *iR ft®'o 'srnm Rpr®i ^?ii 

^ ^cw c^t^i ( Eosine ) 

Tf'O 'S 'S^E»S't*l(I»C4 UTf^Tl (7f^ I 

C4T^ f?'<n ^'Qf’R ^*fT?r 

C*rf’?*1 «T'^ TOTsr *«% C4I5*1 I 

i£t=9C®5'f CTSTC? lil^? 

'SPTR R'StR 41^ FPtR fe^* R^lR 

®T^?ri bs^rrf) i ) 

^^^•1 ^1 4fVc®i c^pTt^nr ^ ^ 

c^ oi^ ^ c^TOT fs^ ?i^?r c<mc^m^ 





's ^ cif^l m I araf 5»rr5T 

<fH“l I siC^fT 'SH ^f^?l c?f^ ?l 

^f?Tf1 fqcwf^ *fT^ I 

^srrc^ ^ c^'^z!=^ c-^Pt^ s— 

c2(*tT^c^ ^ 

^IPC' 

^T^tr^j c?ff^c5T ^ c^rrm^ ^ 

^t^QTTi I w^sr ^?i 

C'5rfcfet?rrsf5T i 

>rr^ctt?rrwc^^ 5ic?fT^ c*f^i m i 

^ ^1 fe^T'ftff^ 5ft^ elf'll TO 1 

c^TT^^ captrsnrm^ ^‘il ('Si feisr) i 

c*^fst?rr?r c=^5t:^ S-- 

cTO'Sf^ TO^ TOTt^I’tTO^'l C?^ TO 

(?I, CTO^r^T^ C^t’^-i^frfl^ ’pri lumen) 

?’H ’^TO^fC^ TOTO- 

f^fN fW3Tf^ I C^TOfsT ^3 CTO-i2tTto^ ^ 

fwc^? I CTO^fHc^ ( Sb- :[? ftar ) 

TO^-CTT^ ( stone cell) I 

fn TO, ^3itc^ 'ii^? cnTOT'< cTOsf^ 35rr^ 

C'SltC^tWSrC^^ &55TfSs^ s— 

(^) OITO-^ ( Rotation )—«Tf3TC-t'STO 
TO51 ^^z^ ^ T^^ I CWI 

, ^ f^f?i1 ^CBSf^ffe^ ^TO ?tN^l 'srTO^ ffral irrfts^iTO i ifj’iw 

'srfwfjfw^ ^ ^ 

^TOTfTO C^K^ C^SJTt^TOCT^ TOT^-’Tf^ Cfff^ I 





^ cffRr'5 I c^n-^2rrft(?r^ 

~^7^ ^Ts >f?5^?f nr^s^i 

I o4fi:^T?ft^?:5r^ c?^1 

?r^l^r^c5^ >Tf^s ca‘Tr<j|?(i^ ^‘iT'sRr 

ls^’r5^:^??fRTO'f let’ll 1 (^ Tm ) 

(^) ‘Tf^ (Circulation ) :—t<l^f5 

; Commelina obliqua ) ffs '^1 I Q f 5 

>'11 ( Anther ) ^Tf5<l1 Tff'S I ^«I=T 

; Filament) '^("slf^ ?ft^r5^ ^TR^1 

'l''^ ’^OT'1 'qR 1 ^1 C<T^ wRr's I 

iTffR -sTiTl^sR ^T^~5 C^fsT I tq^=f 

Vc^-ffgsJT'^q (?I-C^1^ c^fOT ^ ^R?i 

" fsi< c^mr^i^r cwRc^ 

«fHt=T-'5rf5s ewRfs \ Tm ) 

c^c^'sr ^ ^fw % , 

(Microchemxcal Test for Cell inclusions) 

C^-SS^rf^ ^®t1—il^f& aT^1 ;^f^Trt ^^Ti1 ffT'S I 

■Sf |r<<T ^\U “^tl? 1 '4^ 

^f^i mjfi ^c«f^ '-1^5 ?ic^ c^fRc^ i 

^<fR^ ^rwi ’ICS 

Rf^? tq^C^^ln ^^5Tj crtR^ ^ '®?<'-C’ftR’!F 

^*11 C^fRc^ *tT^C^ I 

^^3 'M\ 'Si'jjl’p'l ’ICS *RC’l^'l ^Rc^ ^^^C’P^R *fS®T, C’itR’F 
'Q 'sf<-c^R^ ct®nTs ^®t1 (?rRc^ I 





—(Microchemical Teat) : 

a^rtr^ ^ 

^ -3?^^ ftf^l 'SflfhF'l ^ 

(Tf%3 ’TtsTl I cTff’irr i2t^c=r ctw? 

a'sft 5 ^.ti Tfti^r, (?t^ ^Tc^^r 

(?^^«i ?tc^ ^rc^j ^c® ipnT^r<T^ ^1 i 

( OVS q* ) 

I ’TffF® ^r'<l ^3 I fs^ ^1 

f^i-rrs i£i^!; f-raifB^r lii^ 

^£ TOfs Tf<TTr^ ^ 

^rc^ rU^f!\c<, n?:< (^wf^ti^rA ^nr^fcs i 

-if^1 71 ] f^r^ fenr<Tr9^ ‘^rnr n^f^i 
#f5Tr^ ?ff^'i I 

-^^n—vfi^ft c^ps 
I '-iiTfB 

^<Ji% c^t^^T, ^90% i5ff^ ’frcf 

^^■5 I n^rN 

^1^1 f-jf-l’Tl I ^’tC'^Te^ 

sfc^fj ^nf*T^i:‘<m f:2{*c=^mcw 'i)^? c?rRcw 

-^rwr^^u^ I ’tmfB I 

=S|5f^=^t^ 3^^ 

(Microchemical Test) : 

(^) '<2t% srr^^fB^ w^scw^ m 

^Kl tSfIRT'yf I '®r‘^ft^'l (Trfto (7 



c?rr^^ c^t^'6 ^5s 'sn^'i 

»rlfc I 

('^f) "?^c5gnf ^nr^rs: fe*trR 

siT'ff’T^ ( acetic acid ) Wt'fi I TO 

^ ^c^5Wft3i cirf^t^ «jm 

;^5I5t(^ I 

(^) ?rr^:'5^ ^7o 

■^^Ift’sp'l TO (Tr%£^C^rtoCT, 

'?rf?itrw I 

■®r<3^fi^'i ’tTO^^ ?rr^^ 

I (via fe5 ) 

c=a^®^it¥t®r 'Q c^f^ 

■^2 I >rer ^tf5c^ jjrsTTTtt^il vg^fg f]\vi\ 

^ff^Rl wi ^ffl ^iPTfs^ i 

ii’l^ ^nr^Tfs^ TTc^tf? fir^^ 3jr^7ff^ir| ?rs 

^?Uw< C^?*1WT<^ ^=T I 

"r^ K 

i^tf^^l ^tTs <1% 

'i^m f^-ft'S I rTffTO, <5-<5r ^*ri jrrrrc^i ^f<‘t^ 

1 

^^(5 ^^nTsr<j 

‘-ilft^'i TO^ ’ffhpi I cwf?ic^ r=ni's=i 

i cprdermis ) c^m *[^'1 TfWC^ I 

^farC^W I ^CB^’fT'Sn C^fnT'S vfltiS’l 

cvf^ TO I ('S'!* ) 



*18 


935 s •tfhFi s— 

-sipiw^-^TF fw^ i5Tf^ Tt'Q 1 ^m%-^tri5? 

^mni ^rrf^ ^ C^§1 ^ff's > 1 ^ 3 ? 

’fry (Tff’fc^r c?f’fc^ <?r f>fr^Tf^<?f 

^Tf’T ftu^ ?tr^ 5ffr^"5 

^‘imfn^^f ^rcttcsf^ ^r^<ii '^firPi's 

^Tjc’ii'sf c’H s r’m-^ti't'f f^f^T ^f'Q(& 

antSjSt^'^s^ ( Raphides) g—il^f^ TJf^’S'f =7^ ^3 

TOTRJ ^f<rsT c^rf’ir? 

r rTT’i^ r^T^f ifi’T- c’f^Wy^ ‘fryj fw=iT=T i 

^T’.^ <g^f5-lTiI =^5^ 3[t ^TT^pt^'S^’T CW% 5 ’fftiTT , 

<1 35^ 965 51 s ^TTf^fsrr^ 

5usjT c*rfi: 5 I c65;ff5T ’j^T^’ii Gff’fr^ 'sr^Tt^ 

riTf^f rip^ r?pr^:?5'a cw%3 ’^Tsir^r i 

t2jyc65iff ST'S la^i* »ff^j:-5 f^f^i cBg'^f&r^p 

site's ^s^fi ^ i mnr^r ■=rt5T^% 

« 

's®^ ^nr»if^ 'sfTTf^-^ «2fnN i c^tf’jr’r 
<rfplf’r’f* (Calcium oxalate) T^f^n r^^TPr rs^iT? 

vc^itr^TT-- f’^^frr’T srTf^ ^i i 

C^sfag-eitetea^ 53 ^ :Sl5Tr?l^q=2f5 ( Micro¬ 

chemical test for Cell-wall ) g— 

(s^r) c3T^pFrr®?S 

K*f^r^ ST'S I 



c?^ I '5rm^% mc-i i^'iT'f 

^rr^Tc^i ^5%r tT'Q i 'Siuin 

'STTrr’T ft®'’.''Sfrrfn'B (sulphuric 
acid ) ^iitr^^ ntr*^ csrnrt^ i 

>T?*^ C^t^-iBlfflC^^ f]5r ^ 

<5 cw^1 m I 

W ® 

WT ( Pine tree ) ^^[ST If^H ?^i: s ^ ^3f 'Sl’PCiSfeif 

^3 1 rB^ffgfsTF^rT ^i^^lf^'ifs -rr^-^ ^s^Tft ^^1 

rjfTJT-i^ttft^ I 

fs# ?3J'sitCl?, 

srr5'6f5< nlT-f hk '-f ri^l ^AT\f^^ 'SlUf^lf^ ^^fsicrpr ( acid 

aniline sulphate ) ffr^ll >rt^ri?TJ f^T'ir^ Cl, 

f^5fj^;T-r:ifil-5 fr<;fft« ^f^’IlCfc I (ii) 

^tR-f^'ii^fSrT rS^‘<T?rJ'^^ (acid phloroglucin) 

2tc^?T ^?r, r-i\f^=T I (ill) 

■5s?n ‘^cii’t 'Tfn-v2fim^ 



( Cell-division ) 

cTTpr^ ^ f^^r- 

^ I cwpr c^nm^fk^ 

i£|^ ^«f5I C^t^'sfiT ( daughter cell ) OTm 

^ I '^kM^ (Tf? 4^ ^ 

^f%t{ <*rr:^ i 

>S tmrtril ^tc^ I 

c^tc’T^ T^-^y ^«?n— 

(^) ( Budding or Gemmation ) 

^k ‘2f^c^-fw’f ^r^,^‘2(i--^i,’^tni- 

^T^?1 ^‘STTf^f 'feltf'S? ( Vegetative reproduction*) 

m cw^i ’im I w 

^?*i "fm VI ^v^ k'^\ aF3if: vs I ^ 

\ 

fs^ I 3i?fT ?^r5 ^5® 

■ 

fk^'S! ^T^i r^W!:*t >rr^c^t?rm'Q 

’Tf^ apJR^t^ f%3^ V C^-t2ltflOT ’fl^ 

«3C5f-f vui I ^Vs 5i<fjTt^ 

^ i9^TfC=i C^-^Ttf^ “nfe's V I C^-I^ltfl^ 

*rc? f¥5^ TTfr^T c^Tm ^ I 

‘ i^) ^ '?gt^1=q C=g5tag 91^3KI (Free Cell- 

, division ) f-— 

«f|ii5TVSlC^ ^ (^ (?f^! 

iStf^RTfC^ ^ I <2fC^r^ft 



^r3FTlr5 i^^r I Tf^ T^T 

§ ^ 

T^'9 ^ »rr^c^- 

5rr^:^?ft^c3r ^pt^sf tg<]-« 

^ 'il^» ^r^7f$ f^^f]TiT\ tgi^j 

'■£l‘=5Ff5 *lf4't3 I ifl^ TfSi"^ 

'^trft^fMt^ ^1 5T?f r^rgf^ iiT*?- 
^f^^^?fC5fOT fo^-'T 
'i|?’?T=T I *tr< ^tf 
f^r^ f=?w 5 feu 

’tfeT ^ 1 cQ^^rn 51 fT- C^^nstTStST I 

' CW ^‘f ?^?1 c^f^-t2ltfl? 

¥Tf^ Pni1 '51^:^ w/< I 

XV ^5rt%:^f3=P=! ^ (Milosi* 

or Somatic Cell-division) i — 

^1 ^Tl7-<iT I v2| e|5r (2f^t< CTt^’1?r^ 

f^5lt Cff? ''^ CTO^ ( Soma ) 

' ^1 ( Somatic cell) | f^~st5f (£f^K C^ 

7T»^ ^\ I (?ft^’5(5f 5fR I ^£1^ i2f<Ft? 

(TlW^f'T ^ Germ cell | C^t^ff5^ ^ Of?C^TnR 
“2^^ captlisrrcar'm f Chromosome) ^rt 

( diploid ) 3T?^ C^FTCSfrc^t^I I iftr5T^f& ^%i:? 
<5^ oaFTc^Tc^ si^?! •iui^ isf^, * 

'ST^t^ ’trcf 8ir(? ^'Sjifvf' I cajifiTrfmt^ 

I (?rt=TUTn:^ V caFlCTtW'N 






( Halploid; capfrarfr^sr ^^Tfr^, 

f’f^ITCiSf ’tttl isl^f^^fl 

caFtiTiTc'srrsi ^ti:?F. i c^prcsifcm^r^fsT ^=t 

^H1 r=lfw^ v£i?r? (Heredi¬ 
tary characters ) ^fT? ?^ra c^ ^fir?r<T (next 

generation) I CiFfC^it^fOT 

"smc^f 3^ I Tr«[Ws: U1T& cTf’T U~<5-^ 'sfn^i c^(?i 

^ I ^ 5IC-5'5S? T5^7^ <3(=T^H fH^'^ 

rPT? I fTrfm ?»t1 ^ 

'8mn (stage) ’i*'/iH'i) ^JtfiT'Q- 

( Mitosis or Karyo- 
kinesis or somatic mitosis ) t — c^jr^c^ fsi^#H>[ ^(5?r- 
'sf’I'sT f^-ssi , i£]^ c2ffi^?lT(:^. =ItJC^Tr^>[ 

I '^M (Cytokinesis)— 

t< ^I'srr^ 

^^(5 rrtUJ^ 

I 

(Knr>okinesis, mitosis or indirect 

nuclear division) ; 

^*1^ R»rr^r r^f’T’sf^C^ ^f'fl Tl 

'sffiSjisi ^*>('51 '^<5,^-1 I 

w/ ^sfar (Prophase)—c^r^sr^T t^nl:w^ 

(Metabolic activities) ^fsi^l 

.’ft^ I f^^jinrl 

^1 ^ (Chro- 

monemata) ^ ^ I ^TT^rl ^T<rt?*l^: ^ *rfwl ^ 







^Z'<\ I C^*R C^C^ 

5^;rl ^siT -^il^t^ i'.m TC^i I iit 


( Spireme ) i 

* ■^r^r<i-i ^'iJ ^?r5 

( Chromosome ) 

nf^^f 5 Vi I 

'Q^v<\ I ^’ir?Ti?;^t-i®f-'=T 

'^th^ >t{&^l 'it^ I 



-Tirs^i’.i'! *ifVK >rs,Tl b.^*r^a(^) 

-Q’R ff TJ'I ili'iWfu .±T[riTt "STr. •iiJlferfsT?, rin?! f<f5a'--11 I 

Hss' ‘^U'A *f—I 

(^gstsjti^^ (Chromatid) <r<ii .ipt'.iilb'&^fvi ^\<\^i« 



8-?T^ fism ( 8t, »f '<3 ^ ) 
siTt’^tfJT” C^-f5l«tr?fiT f^rf^ »Pt1 I 

sr, n ^ «i^sr 'ST’TTnr fVI«3 ^ ’ll c^sw i 


^ (Spirally) I 

W?r, ap5i-f; ^ 










h’O 




^5^ ( Nuclear spindle ) 

^1 lilt 'SliSfsT^ ^3^ 3Itf^ TO T5J I 



8 'ST? frU ('5) 

C^r^-f’Totf^ f-rfoS tf-tl I 
'sprgl I 

( Traction fibre ) 

^Vs 

I 

(Spindle fibre) ■<i:5f i cTOfft^- 
y^r3 'SftlJ^f^^fl’^tTO 
t^i:^f< <:f^ ■5if;-r 
?l I 

Tr?c ^^(5 ip?i5f3 '‘L” ^1 “V” 


^ vs tilt <StliVt^ 

( Equatorial region ) v£|^^ 

€ 

(;3i1H!Pole) 

'ATA\ Tl 

s ( Spindle 

attachment region) I 

^1 ^?r7n‘?tTOr5F 

( Centromere ) 

^rsT I vii^ (?T ^ JT TOt 


CTOff^'SSpr 'S'?*! ^ffrs 
(^ ^^5 Ci|fr=lTf5'5®f-=T 



^1 “u” T5f^:<T<'^T^f^ *fr^“t i 
tf^srcjfj 's f^^- 

3Ftm®Tt»T I 

(Metaphase) :—-£it 'WR CTOlfrE^f^ f^- 
«2tRi:*t 1 tilt w 


S'SST^ fraj (5) 

siftc^f’T*! CTO-fWT’f^ tf»t 1 I 
’®R?1 ^r*rim c^^sr i 


f, -iir 3 I 

ciFfi:sfff5^ ^i ^^"sr ciFri:=ffr^t=i ’rr^ i 

>n^fR f ^Tt'^T ripf^l- 
fg-5®f5T ^ 

■sim^ ^ncTi 
■sfc# >i?’in cipmTfS-^ ^1 
^icsiirsTf^ omn 

r^PFCT ’if’T I 
-*jr5pfft c3FT^tftr5^ 15^^, 

r*f^ ^'s^irr-s ^^firvR { 9 ) 

TT^ (?rfW^T^ jrt^tfsn c^’pratm ?H11 

’Tc^ .CTtW^- ~ ^ i 

Tlw C=f^^ CaFT^tfSu®^ ^ *tTrf 

^rfi^of^ ’mi 















(Telophase) 

-^ffsT^. ’ft I Pig;^ 

f=i^nrl ^1 I 

’ffe^ ‘ii^? 5if?;f^^#t^rsT^ ^iT 

(3?tr^Tc’®'R \ 

(2) ^ (Cytoki¬ 

nesis) :— 

rJT^#t?:?l f^f^- 

<sf:m f^*? c^gr?fTw ^*fl ^fsri: i i ^w, 

’itf^ s 1 c^gi^mw 'ii^ 

'il=ff& "'ll ( Nuclear Plate ) | 

^^’sfr’i c^fr’T^T 

I 


i I c’Pt^ ? I^tcsr^ *2f^fc<^, «i5l fs3i f^r^l 

■?t'® I [ What are the types of cells present in a plant body ? 
Explain with sketches how they are formed ] 

=1 I ■‘Ff5fC^ <C51 ? »[f^C&f^f^C5JT>5l 'S aif^c&lfjtCST^ 3lC?rT 

€c«^ fsp *> ^t^cStf^c»r^ 4icT5r5Fl& ?ii f^u ftps] i [ What do 

you mean by mitosis ? How cytokinesis differs from mitosis ? 
" Explain different stages of mitosis with suitable skietches ] 



( The Tissue and its function ) 

v;.T ^iTR ^2|f3F^1 >3 ^Ki?f‘tf#r'3 

L,?rr*f''r:'T'(Tissue) | 

‘rf^fnfsif^fT ni =icjfi vfff^iri ’jm, 

<T2i <1 ( Intercellular spaces ) ^5f1 

5'(I ^m'S^ ^3i -’IW'T^S (0 TO C^r»f-i2fT^^ 

( longitudinally split ) fbfir?! rTfW<r ^3i TO 

znTK^ ( schizogenic ) r^fTO^ TO , '®(t^f^ 

'^]<J fW 55^1 ^sS TO 'l^'m 5l?lrT 
(lysigenic) ^3i I ^5? r^fTO^ ■<r® 

^r^ff^'lTo" TOl^ HTffvf I 

T[*:f^‘l's2 TOl t^^rr<T^, I— 

(^) =^5!TI ( Meriitemalic 

• • 

tissue or meristem ) 

m 

CO ( Permanent tissue ) 

(^) !— 

r 

TO1 ^TOTi VI TO, 

^ffl V ^1 CTI’TSH CnC?^ ^T^f^tsf 

^'I’T Tc^ I w '8 ■5(5i^Tr’i' 

wr^lTWB C^T^^?fr®r=f^'’r ''TO CW*fl I 

-qTfff TOl ^1 ^®n ( pro-merittemaiic . 

or pro~merislem ) I <5^ C^^Mt'Sr 

'«rl% ^'5^ C^*f ^ ^ I TO^?1 



1r8 




( longitudinal section ) ^sn^ipei 

« 

TT^rnr cvf%5T 'srrrff-w:^ ^ f^fwi 

—(i) ^tlI*rfi;fetC' 8 H ( Dermatogen ), (5.) 

( Periolem ) vS (va) ( Plerome ) | 

f^^-R I ( one-layei^ ceU ) 



88^^ f5ai 

•’Ftr'Q? ^sTorw? c«t«rm 1 

T, \5mtL^fcw5T, «r, c‘^m, ’r, fsr:^f5i 1 

■^11 ^f'Q 3 nc'f'f I fsrc^R 

'3 ^5l1 (pro-cambial straiid) 

(vascular bundle) | 

$ 

^ ( Cortex ) 1 


^9T1 '8 


Ira 

(^) ^ sgssJTl 

^sirwt^ '5r»^Trrc<r fo^ 

(i) ^®T1 (Apical meristem) :—?rj 7\r^ 

ttq >3 ^<5r f<^5rt^ <5^? ^ 

^P^l ( Lateral meristem ) ;—^ ^t'Q '8 

TO 1 ^Tt^ T^Tl I ^iir 

^Ttf^t^ ( Fascicular cambium ) 3 GTOTt^^if 

( Phellogen ) i>>t9^'l I 

('s) (Intercalary meristem) :— 

ii]jp '®r5fT -B\S^ f-f? i?l=T fef ^1 ^C*P1^^PU 

vgfSF TO I TO 5ms fT«f8'--(f-5’ 

')i^ ^i^r TOtn i I 

"SffTO , ^«I1— 

( i (Primary meristem) :— 

'^fef'T TO^1 5irT; '-JT! «>K'2 TO* i5t<}l^ 

‘^rtfVTO^ '«I'ff^ CTf" I 

( ^ ) ^t'Sf^ (Secondary meristcms) 2—^TO 

^rft 5-frrT^ T1 I ^fK?< TO’T ^TT^T 

TOF -Sl-^^ TTOTO in^TT^ r.’ft'l 

^1 ^5nl TO, fir (Inter¬ 
fascicular cambium) '3 (Phellogen) | 

( Permanent tissue ) :— 

r^F^'SPr TO 1 t 5'5J TO^«f5=T , 
'8 CTO TO 

TO ^1, TO I ^t%TO 'SIWTO— 







(i) (Simple permanent tissue), 

(^) ^®f1 (Complex permanent tissueS 

{«) ^5f1 (Special permanent tissue) | 

i I (Simple permanent tissue) :— 

cm fw=iT=r t^TrvT< ?f<R^ I C2f% 

Tf^T 'T'^l ^ 

/ii) (Parenchyma) .* 

v/ 

5rnr5r=T^f^=TH c«FT’Tf^«j 

’tt5^1 m] ’ifis i 

Tl I 1^5(1 

> 

c£|t CTR 



’I -'•(^ r'^1 C*T rir^rr^T "S"? I yni^u.'^i n*^i'av-'> iv't 

<2^«fl'^ I ^«T1 ( Nutritive 


tissue ) I 

( Collenchyma ) : 

^1 I 

'aftrST^Tt?^ =1^ I C^’K'Sf^ ^r#t^ Ct2ftC^T?rfC^? 5rC<(T 
TO QFfc^T?rt^ m I ftnt ^1 *fT^ 





I 'BlSf^ (hypodermia) 

<^ 3 f I tijt c^f^-i 2 ffft^ 'f«T 

(mechanical tissue) ^ | c^t^Tr^^t^srl , ’qtl-— 

^ 9f^i#P IC«1 *1 ^ffC? '®1T#1^=T ^'^s *tft^^f^ 



c^tr*mT^3n cTt^ C5f<rr5T i ■^. <2f^:^ crt^r i 

«f, rsptiVisi^ 1^511 C^ 1 C^lT^iT C^F\f^ y®flT?*l I 


5TT«fR HrffF-n:^ Tfft' ^^rpT^^ttsii i ^srrri^ w^'^- 

'©f^ CTn:^=T^=rt^ C^*l (secondary growth) 

5Tr9f :JTr9T TO, ^rrfvr^^ c^^TTO^^sri ;h1 ^ r 

^ni) (Sclerenchyma)—ii^tsrro CTO^f^T 

rTO-5fTft^ 5^ 'TOT? T^ 'Q I 

<'2rfr^r?rtw^ to ^ r 

cTO-^strftTQl^ I 'yr^ W 

^C5TI '5r«r^r^ tTOI fw^it^r i 

Tr<ft^=r3: ^ ^ (Scleren- 

chyma fibre)—ii^ ^TTO ^ '<3 =S[TOr ^ I 

^f^-5fTftc^ *nr^ of^ TO I cTO“4Tft^f^^ PT’fJ^sr 







Cbast fibre) ^l4*( (wood fibre) 1 

TO TO mx I 

f*t^rfW (vascular bundle) ^ 

(bundle cap) ^ I 

f-f^fT[^ Tl 

5rf<?f?C^ ^T55Ttf^ 

n\z^ I 'sri^w^ 

(bundle sheath) ^1 l^^^ \ f^-slTT 

(Sclerotic) 


CTO I 
^TO c'^r^- 
'®f^ C’TTsn- 
TO ^1 

c^ ar I 

^FTCVr^Cro- 

C^fOT ’ITO I 

r^Fm-'STBr^ Tl ^TfTOjg: I 

<?5Ft^ (stone cell) I 
CTO^Pt^ ’W TO*tTf3, 
C*T^r^1 i2f?f5 ^ 15TOT ^ I 

(O (Complex 

tissue)!—4M1^ 

^ TOTO 'S 




■«F, 'irac^ >iqpnRTO«rl 
CTO I 

CTO I 


i(5^ TOFtOT IWl troi ftitW ^•Ttl 



yasci||ar tissue) (Xylem) Ca'tTS^F 

phloem) ^sTTsf^^ CW^I TO I 

^t^CTOl (Xylem) :--v£it ^ 7 ( 

am ^ts I irf^.C5TC3i^ mfV 



8b'^? ftT! 

‘^li''^5Ri'f^sf1 ^■l^f^'Jifbf ^Jf'-ll 5fsr“S »icj:^ft&<¥' rTfC’I "tf^'l 5 I 

CTO®f^—^«?fl (i) (tracheid), (ii) 

trachea), (iii) ^rrCir*T^t^5n (Xylem parenchyma), 

iv) (Wood fibre) I 

(i) (Tracheid);—(2JTO.CTr^«f^ TOvs- 



8* frot 

cTO-2ft^t:w fVf^-srTO ^*1, T, * 

n, cTOWTO. ’»» TOTOtw ; «, . s, *rr^ f*f i 

Wiwt »RFI 

t 






>0 

'Q I ^C'Q^ ^1 WPS^'STR 

ifl?" Wl^ 1 

C^H-t2fTtR Ul^? I C^m-i£lTftC^ 

f^^'-l-m ^V>. ^<?l^tf%^ (annular), ^ 

(aplral). ^t5T^l1%^ (reticulate) ns C^Pftiff^'® 
(scarlari form) Vi I sS 

fefl<t CWC^ ^31 ffm ^ I t^ffr^^NS ^ 

^ I 

(ii) Stalin (Trachea) Tl ^tft^l (Vessel*) ;— 

(?m'9f^ cEj^^nn^ Sf#lc^'<r 5f3 

f^ 5 T f^ N£l^i 2 f^n SI'S I ^' 5 ,’tf^ 

t2(^si3: c^mfsT 



»• !i^ ffeai i 

oNT^T ?5^c^ I T, Tf*ti, <5i ’ll ^<t^ »r»ti 1 


iil^ ^IVi W C^im ^2lTf-imff^ ^?l qC5T^ ? 

’s# ^ I ^Tf^Ti >8 ^*(cf ftari 

^ I itftc^w 313 ^Vs ;rrf^^i ?i 







^f%cw^ cvfc^ *ff^ TT^ ‘2t<rr^ \ (?ii^^ 

7T^~5 0\Z^ §T#r^ OT’f <?3T^T^ fH^X ^T#t^1 

ST‘ftr'E^ ^1 Trf3[^TC^ I 

(iii) (Xylem parenchyma) :— 

tn^^«fn‘(T: 

T‘^1 I m ^15^^ I c¥i^- 

r?fn i 

^i\^- 

=ir*fT 

rf^ I 

(iv) -^Xk^ 

(Wood fibre) :— 

TO^=I^t^5i1 -s^'sfsT^ ^TTl 

^5fl 1 

^Cisrtl^^ (Phloem) :— 

151 Ifl^ ‘^W\^ ^rs5=Tl 

frf-r^ c^i^i 

’>k~5 \ ^f?!:5ff^r»4 

c^fc^ c‘‘n^ crwi 

«:a* *531 

’>T^ 'SI'S! if, offTTisr^^lf^? i i, »i^7(cTr^ , 

I C^’T'®f^ ; '3, bf*1*it^1 1 

^ ^ ^?fS[ ^C’T ^1 m, v>t\— 

Ci) ^ (iieve tube), 






(companion cell), (phloem paren¬ 
chyma) ^8 (bast-fibre) | ^ 

(i) ^ ( Sieve tube ) :— 

vsr^?r I 

*’R ^T=i I ^-c^- 

fkfk^ <??? 

^ic’^r w cT\^ 

^ I ^£1^ ^1 

(Sieve plate) I 

C^tC^'< 

^Tf^^rrc^ ^T^c^T?rt^5r i 

mfB-s 

nT'Q?! I 
w 5t5Tfl55Vft?r 's 5f5f#[- 

(Callose) ^^-'®15rr^ 

^Tt®PT W5 (Callus pad) \ ‘5t2R 

m, ^7^x c^TC^ 

’Tl'SlfV^T^^ ^1 ^r<|«tc^ ^b^T I f:wf^C^ b^C^ 

''■gfTfr5i^^<nTf^": i 

(il) ^1 ( Companion cell ) :— 

bT?T^RTf«1Tf^ ^*1pgr^S C^n'sr*^^ f4^#!^n «ifTCT =n I 

c^T^-vsrrflc? =^tt^^i 
fwi mi Tf^'i c^pt^rsf^ 5 t^1 ^ 

Ifinra^ft? is^« j^ii ri£tt7^t!t^«f4' * rf^ ’. a^*>'L*v rninrnst^l /^v i 



ciSf^ 

s^ -Bf'tT rjprnsi 1 





( Companion 

cell $ I lilt c^T?:*r^ >rttc^?rr9fc^^ C5t^ c^i> 

<rrc^ ^ i rt7f % tf % ?i, 
?r5T?ii 'sr^'R ^Ti ^ I 

• (iij^ CIFtC^*J (Phloem parenchyma) :— 

t?R 1 ^ff^f (Pro-Cambium) ^fe-s | 

‘TTC^, 1? S'Sl , C^TR ^ C«2ttf5^ 

wrt ‘2t«fR ^ I 

(iv) ^PtWif ( Basl-fibre ) :—^3Fr?^Ttsi1 

^R ^ITI lil^- t^fc?^ ^?Rt ^ I t^Tl 

5rr«rf^‘t^s 's^rfi'fr cs^thir cw^ii i 

(v©) f^»«|3^ (Special tissue) :—f^c*t’r f^-f’T ^ 

i£it^ ^^1 ^‘5>’r5 ^ I «'®rw? f^fc*R 

5TT«fR*i ^nt I 

Tr^J’spfT^ ^C5f, “jf?, TO, isn, sr^j^t^TTfff I 

^sfR SIC^JT Cff'S’Tl 2— 

®lTtf&Prc^^, (Laliciferous ducts) :~ifl^ i^W 

=ri:ffi (latex) R^sir i ^TTR't^; 

t^R ^"C*f (?5(3^T^, R^^l, C^tS'S, "^RTO^ ^2t^r5 ’Rt^ 

I 5lT*ff ^2t«fR'5.* ^ eRsRJR, 

—(i) ^^-•Tf^ (latex-vessel) (ii) • ( latex- 

cell ) I 

(i) ( latex-vessel ) :~(Tl\f^^ 'SRPP 

^f%C??r ^5RTl ^tc^t tcfr*iR I 

•fTRir ^?r?r i2f^-i2iifR'©f^ vi i 





d8 

cTO^f^ ^T"i2iTff^ f^^#tTr*f'®t^ =rti^TO 

^<fj<!rtr?p TO’nc^ (Coenocytic) 

TOT I TOtf^r^^ =TTf^TO Sfc^fl WfH ^«2f1—'qffVs, 

^^1, ^ <3 f^#1^1 mfT’I ^1 C^ (family) .' 



4^ ffe3[ f^ 


(ii) #t?-C^ (Latex-cell)--^?T^l1 ^£1^? CT\t^, 

CTO I crr^'sf^ 

«T?j'« ^"'S IT^I 

'Bra C^TOT TON "f’NQ fjlf^s ^ I 

^^c®T TOsitc*! 'rr«n-^2j''tT’ri f^t^ i ‘U^ cto 

TOTf^^r TONf^r^ to ^ ^tto'Tsj 

'Q ’fr^srfc'i cfrti TO I ’N ^iN 

TO?r (?rQ^ I 



( Tissue ) 





(ill) nrfC?=T^ [xylem parenchyma) (m) CFHPr (phloem parenchyma 

(it) (wood fibre) ^ 




ys 

> I «r?t^ ? ftaf ftnl 

^5It?r ^t'G I [ Define tissues. Classify different types 

of tissues with suitable sketches. ] 

^9Tf'« "Ttft '0 

wa irha i [ How menstematic 

tissue differs from permanent tissue ? OlaSBlfy meriStenaatlC 
tissue on the basis of origin and position Leave suitable 
sketohes ] 

« I Tf^ ^9rf?i fpa5i?[ ft's ^ 

^ I [ Describe the structure and the function of the various 
permanent tissues with sketches ] 

8 I “filar ^1" ?PTFTC^ f% ? fpapr^ 

f^^*l ifN I [ What are complex tissues ? Explain its function 
Describe with suitable sketches various types of complex 
tissues]. 

4 I ^ 

I [ What do >ou understand by "special tissue ? Explain 
its development and function J 

'b I ’^tJD Wt=t I [ What 

are mechanical tissues ? Give an account of the mechanical 
tissues found in stems ] 

1 1 f^?C^ Vt'S I ['Write short notes on] — 

(^) [ Companion cell ], (^) [Sclerotic 

cell ], (’I) •Ill'S [Callus pad], (^) [ Dermatogen], 

(«) ^ [ Intercellular space ], (^) ^ L Nutritive 

tissue ] ' 



(The Tissue System) » 

^ ^ ^ ^Vs ^T^'Q =iT=f1 I CT w 

'st^TfT 'ii'^ v3^f? ^1 

I vn^^tc^ f^f? ^jff 

(^) (Epidermal Tissue System) 

(**[) 'srtf^ ^®l1-^gr (Fundamental or Ground Tissue 
System) 

(^) ftiTtir^ ^F®T1“^ (Vikseular Tissue System) 

(^) (Epidermal Tissue System) : 

^trsWTf^ fefkw^^r 

I 5^ (epidermis) 

^ I nT?:^=i^T^5i I (?m 

n:<( 1%r-f^ C^T^. ?T^1 ^ 

I c5tS?c¥%'%f5ij^2£"f^wT=r gq^ iyy ^^?r 

(Primordial utricle) ’c?T^- 

I c^l^ c ^ra i ^to 'S •rf'ST^ ^pf 

i ^trS^T: 3iSV 

?5JSiJlS& (rtinging hair) djftmy^ ’^^aBduhiir 

hair) <si^\ Jjtm (Epiblema) 





*< PiUfarouf layer ) ^ | cm 

CTt^'Ql% C^TST I 

f^f^sT 5Sf5[1 ^f55 NS 5?^ I 

’iSyifSi ( Singukar-^toma ; 

Plural—Stomata ) I 

C?^ m I C^ ^ ( Stomatal opening ) 

I »Clt^ 1*1^^ 

tr *■ M iiiiii—i— ■”" i» 



' S8^? f5a[ 

Tc^ *iai^r5>sf*i I f, fs^r, ^, >sr^^ c^ t 

*. ■^fc^^r^srl c^h I 

' \ 

\ 

(2tl[f^ ( guard cell ) ^JS-I <slii^ C^ 

CQ^? ^ 

-OTi^ ^ ^ I ^ZKS 

dSE^Tm^ft^ cmr^ wht's cw^i 

33l3&^c^ ^ (?Ftr^ 

■*f535- ^ J '2f^S"ciTn \ 

(Tfii^ n(t^ yiwr 








i-(W^ i2fr5j^ ^ 

”5t^ ^1 (air space ) KK^, ^T^Tr?P 

^t^RJli (respiratory cavity) ^1 ^f^RT (sub- 

efema^ chamber ) ^1 ^ I ^T^'Q 


=-*^W’VS*V 


tLwy 


44^^ fp;? 

T^ T*1t^'T-l' -SfTW^^ 'T3R?i 9 ^StftT f^TS^ 5f« 

^5 of«rt^ 5^n5nf i 

-SHFft CTm , ^ j '», ’’TtTOi I 

_^f[[5_ _^«fT '>in% ?£i) <2f^ft- <:^c^ dtfi^ 

<?rgV jrrr^ ^r, 

%T I (2r^ft-c^?i 

(dmiventral ) ^W. _5]irti^ 

( isobilateral ) I .JJJtgOT^ 

^srmr^^jcnsTfir^^. ^ ^ps 

^[!35??5!?^ ^ transpiration ) 

TO w-f^rWT «tf^^3iri Qtim^ c ^^-<grtflir ^ tI ‘nrp r- 





^ oo 

C^TC»r CM =n I 

’^T=rsr i^T fsite '^ST I nraj^ ^ %rg5j(3:BL- TrM^ 

ftTOtvirl (intensity of light) -^Ul \ Tf^-'f^rTfsi ft^- 

'srfiFsiej i^tc ® >5jr^(:^T^i 

^T€;t? w 

^rr Til'S ^fefT TTf5Iffyp93 ■niTC^^ fif=I!I?T<T^ TSITiliT 

^ 1 ^t^5Tf^^NC5(l T PhotlMs^thMisTr res¬ 
piration ) vs _Tl TWC^^i transpiration ) (Jfffl 

^srfaRl TTOgi^ I 

i- ' '/ 

(’^l) '®rtfT“T^-^3r ( Fundamental or Ground tissue 

system) :—tSfTl^ TTl-^5r 
^ 

f^'SFJif^ I Mm ‘SlTtc^T t^ 1 c^f'H ^ir 

cTj I Ws*\ 

cii^» f^ ^ffTs; t^trl 

CTffffrPfes fT« ^ T^rfs i£}i 

TTi-WSr 5ff«l TC^ I TTr?a_^ IC^T 

f^2p> Ws^ Tl T^^g l ( cortex );;^T^5 

C*^OTt^__.5g3U ( starch sheath ) Tl 

( Pericycle 3|3^-?rftj . ( Primary medullarj 

rays ) ( PitlT^ medulla ) I 

T TO ^ I pT lg gf4 CT^^C^ fWjT TJT?!^ 

( stele) I v£i^ TTf^ C^? ^f^- 

T fec* ^<*S1^ ( extrastelar ) ^ ^ I > g 

^ 1 swl- 

?rftir Tiriiti crtrsflr (Intrastelar) frsmr i 

TOnr’ _^y gU CT t ft gl (meaophyll) ^ mx tgl 

y fftlCT^ ( Palisade ) '8 spongy ) 









«2rt<jrr3i^ on^ 

'^T ^ r^wlr^Tl c*r'«^1 

XVS ^ ^!PW_2lL6JBr 


^®rl“OT ( Vatcular tissue system ) :— ^tf^ 
>3 ’q^rrap^si -a wtIct 

^i:< I ( Vascular bundle ) 

f^1 _5^ I ^1-'^ s nay l_ '« 

^ csrtc^^^ =iTr^ 

( Cambium ) ^fftf ^ fsq 'TTC^, 

^ (open) ^6^ 

if5(Tf<P(5rtii^ ^ifftTf3i=n «?rm^ ^( doted) 

d ^51'5 ^3 crtc^ r? C^ ^fes ^ ^I5tcvf3 ^<?rf3FC5I 

( Protoxylem ) ^ C<2rt^fetiC|PtC^ai ( proto¬ 
phloem ) I Ci2fTC^'mt^C^C5f^ ^rtf^T'Qf^ <3 
^5U25_jmf2_5n5lSL5 I c^ m^carii-^ 

?tC^OTJsfN*f ^^1 ^il Tgw^ ( metaxylem ^ ^8 

C51§fc?1^_*r _( metaphloem ) ?CJj_ .^CtfSHaf^ 

i2ft%'©fi^ ^t^tr^'5 'Q ^ I CtSfTC^frjTfC^PT 

(:yTOT”^ifw5i?ijrr:?F ?i’^tr?fOT' 

' ^%aE», <^jm, *irn:^=r^rt^i 's i opj^gj^jgjsi 

Mt^» |f§5l <i>^r^rttOT_^jWTyr^^ri fw^iT^ i 

W9[m9^ aic«ji CFTOT's mtcTO?r ^mni 

^FTPprto^ ^ «r^ ^ vfj 

\ 







0) ( Conjoint) ; 

iO ( Radial); 

(i) ( Conjoint ) g—t q^ 

^1 *r?^ (bundle) 

^Tj's 

^srtTTSffl^'^tTr? 

(i) ^W^it^ni ( Collateral ) '6 ca*tOT W1- 

?rWr^ ?1 c?r ^T? wt^ ^r 



«<»5T^ ftaf 

sR^rrth (5;ff) nw «sff^ ftts 

owt^ ^^c'vSc^ I ^1 cjFfpPT, <1 4Ji^vfN ; '*, ^t^c^pr i 


^sms^ f%^21 

fn?rm ^^^T55fe3Li5^’^’^^"135= f^TTW 
csncTPL^Q^jfeTO^ 5ic«(L5UT^ m ^rfliiSr ^ <?rt^ 




conjoint 












































collateral open type of vaecular bundle ) ^ ^ I 

I (Tini3i >8 ^nk arfc? W 

f»l^J^^_5Sl35ft ( ConjoinTXollateral closed type of 



f'E3( 

JT^^rV?! () r-tJiTi'-f r^^nfFoiT ^r»f 2^'5 ■‘‘psrfJi^lN fra 

c «r'?r s’CTT I 

"i, cfftiTfsf, », «rr'7^=f I 


vascular bundle ) | ^f ^w< ^fC'Q 

TPI I ' 

(ii) Bicollateral )—-^^ ^ 

^rrfiTt^ I ^gig g «^l ^rtf[Ttc? f~^tfer ;q f^^ir 

csrtam ®f*JiWt?& 

y ^ 















































—• ' """" 

Ti Ttf^ 





«wi- 

jpdl^ cT«rfftr'ai^ 4‘ii*iiit^ frai cf^rtsf i 

cjFfc^ j ?, 5if5; I '9, ^r^Tppr, b, 'bi^; Trr^^Wsi; 

«, 'sr^i cs'tn^ 1 

CJTCTr, ^flTfsi, ^3tMl^T!I '3 I g ff^ 

Wter*^ I 

(iii) ( Concentric )—^ f*t?T~8l^ 





T, ?Tn5trra> Ot^ I 

Bf. c*TC’^Tr^^ c’f'rm i 

, <, cptc^ I 

^i^csi ai mm mm ^ l^smr? 

I ?ftW'e 

















































T'll W«| 




c?r3i fi nrrg^ ^ i- 

(Hadrocentric) ^ ^tenf 



rfc^ ’Tfwnfrs ^?r, fipT^ 

T leptocentric ) ^T®Il35,55n~^1p^ I 












»•« 


(O ( Radial ) 

9pifJ^ (^Radial vascular bundle ) ^c^T I '« 

Frfltf-c^% ertfe^sr t1 cjrfm citi 

Wlstn I 




'®ii 


^5ffl ( ^ ^5T ) 


^StTJTfCfrr.'^ST 

(epidormis) 


~ ■ 

c^ttosr 

'Q 'Sf'S’^^ 
(cortex end 
endodarmis) 


ffftiJT^r 

(pericyole) 

awtuftl 


^ep'derm'il tissue system) 


(Px. medullary rays) 
sWfl (pith) 


'®tf^-4^Tl-'35 

(ground tidsue eystem) 


C'2(t¥irfK TjT 

(xylem)' 
CJPtC^il (phloem) 

TTt^ 

(cambium) 


(vasoular tisBUO Byatem 
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I 

flirtin' ^5ii-5ralS 

[ Vascular bundle ] 


-n^vs’ 

( conioinb) 

( collateral) 
( £i^ ^asi^ 

) 


( radial ) 

( Bicollateral ) ( concentric ) 

(ornsf’ii ^tVw^ 

■?Ftr'a) 


( Hadrocentric ) 

(¥r< ) 


( Leptocentric ) 

() 


^■r^retn f^ | [ What are stomata ? Explain 

ts origio, development and function in detail Leave a neat 

I 

iketch ] 

[ Dasoribo various types of tissues present in the vascular tissue 
lystem with sketches ] 

'o I '8rtf?.^tw^.^l i^vs »PTt< 

*f<C’FC*f ^ I [ Trace the evolution of various types 
>f tissues that evolved from pro-moristem by means of a 
lOmnlntsA nhurh 1 



« *icara 

( Primary internal structures of root 
stem, and leaf ) 

( Internal structure of stems ) 

^’rr3i:rsr 

^3 5^rtrQ^ ^.m 

'sns'jfk^? W'sf^ f^iif^r^«Tc^ nf%3 (?f’ii ■^^— 

W (T S of Sun- 

flowe^stem ) S 

( Epidermis ) W-fg ^T^oc^arf^f^, 

'ftl^'S I C^t^9f5T^ 

Ttfeir (?Ft^-^2rfft^ f^5iT=r i 

•mg c^f^i 

cm ^ I mfe:^f?tTwcsi (3^K^T?iT^f^5 m 

fw'm I 

^ \ ( Cortex ) S—toiT 

^ f^>rT=T ^x^^ i 

(i) ( Hypopermis ) S—^'9f« 

^^srtr?R?Fthri cm i tat 



^et^f^rc^ (7Tq[^3rr8f i 

^N*fr^ ^ ^5T1 ^ I 

(ii) ^«rtir*l ( General cortex ) S— 

^«rT^«j C^T^ TT^I I 



'biil^ f53I 

-jfr-fTxa^ jri 5 < T^Tf'sj^ ''*»^ f^rsTf I 

CTfsij^, '9'^ I '5, m, 8, ’Tf'ftT'i ^jfTjsr^r^ I «, cTSJTtir^^t 

J *. 4'Mt>1ilft< ^*1 { JT'fC^*r4t?5d ), '’, HTfUT i 

>^. swststs j », TTI 

W, C’TTsTMsT^r^^^ C^rf7rf^-^^*r I (7FH-<5JTfhr©1% *tfwt 

•ij?? (TTgj^rTw I cTO*r^ ’iW ^rrc^ <3%^ c^r^ ^ i 

(iiO C’StS^rfir ^ ^ (Endodermii) :— 

c-m I f^l ors^ 








fsiit 

^ c>wt=T 1 

i, crt^. . «, ^«ni^ (c^icew4i^»ii). », >it«mri (*rrrcw 

art’ll). «. ci^5JTt4 ^. >!>, ), % ciFtr^. 

^ -^irfi^. >, , >., c«rtcfetwt^ceiv, 3fi<tl-^f^ i 

>^ awl . 'ftf JTtiTt; >8, Wf^c^pr I 




I f¥rf5i’ sr^ I 

(Intra staler) ^1 -![7j^ \ C^Q:»r^ 

(2f5^ nr^JTTc*! evsm m\^ mi^ m 

(Aarc||^eath) 'sittrl C*f'8^ I 

'® I C5=§e^ (Stele) :—(T^cs^? r*RT^=1^ 

(i) ^«Tr^*rf| (Vascular bundle) S 

esr^m^ f^?[ W5T5I& i ua^- 

^ f*fTf5[T '®i'^% I 

to-R I (bundle cape) tI 

(hard bast) | to 'Q rKR^ 

ca’tro ^ i L^\um to 
^Tfk ^5r sf^ c^ i ^sRrf- 

^itfiTfsr ^5fi ^ w^ I *^<3p frsf^c^ 

a • 

T\h^ ^ I ^fTNfsiT ^T'< t>C^ Tl 

to tosiR I C^ffl^W^CSTST NQ CT^Rrttc^sr 

TTTi ^l5i o I «rrtc5R m^^5]i ss 

^R I c^Tc^rsrT^u^*! =1^^ '^Vs isnft^ ^irff^’S '6 
c’ltoi (R^w^c^R ^jTftTO^ to <2ftft?r 

VI I 

(ii) «2|t^5^r STOl-^ftr (Primary medullary rays) : 

^fiili (TT (R^ fH?rR?F ^®lRR^?r ’iTWf r^*ai*iR I 

^®srR (RfR9f% ^ *1JTl^4l^l C^tR 'iJ?? 3Wt 
?rR ^^rtR ?to1 si^-iiftr ^ ^ i 





^5^ 


(iil) imn (Pith or medulla) :— 

^ C^^5T 3IC«fJ 'B 

TO1 I 

(’^r) ^1 c2fTO5Wl f%^?r*l (T S o^cMaife 

Item) :— 



fM 

■^1 mrwwi ^l*r ^ "^f^l I 

. 9, ( W.-IH’^r^stl ) ; «, ^if^l ( JTfTt^'J 

•ntT’RTf^ , 8, cjFtm, ®, ^*11? j *, ’i*T?r?n , *», 5ifVit^ 
^fifKnr fjjti s ‘^. . », (3rr<mr*i 

) I 

fw?:^ ^T®f^ *rNT=T c*f^ 

i I (Empidermit) :—srt^ ^ ' 


» 

tsiTft? ^n\w ^nf? 

?!^-A c^tc^ c^ Tr«rf?r*r^: m\ m ^ri i 

^ I (Hypodermis) :—^1 

(7^71 ^<1 5t1^3 , ^?fC=?5 }fU 

?f>r5l1 tjlijp^S ?ir5!l ^5fi I 

'O I '®rffpf-^cn1 (Ground tissue)—^ 

?s?r-5 ^5Tl f^^siT^T I f^f-f^ 

TTs^ ’^TTr^^m^sil C^f’T ^T^1 ^fe'5 I >!t?j'!^«j 

,’^C“5>Tt^ ^1 i2l^f5 ^\ I 

8 I =^3Prt5^f§ (Vascular bundle) : 

n*’!^ ^ C5(^5r ?RTJT5ft '=rtfff ^srf^ srr^fT 

(scattered) I fwC’P 'SR 

^r^fc^r <ii«f^ I ’BTfTf^ =i^T^ f«fR ’rr-ai ^ ^^rT'S 

i^r^fR ^'s I TOR=i^f^5ii ^5^1 'sitBsm 

’?rTR (bundle sheath) ^^rt 

I wr^Rr^r ^5Tl tRtft^T “Y” ^‘f^r ^3 ^\r:^ \ 

Tn^3 f*tTfT"S I 

•^3 ccr^ ^tf?3 3 cstTc^W^Rr^r 

^:fR I C^2fTC§TWT^5^R^ to ’I'H R^1 

^ (Lysigenous Cavity) I 

errro ^®ri I ^^rs n 8 «nr^ i 

R'iRsr ’tlTR^I^^ill RTC^^ ‘^fTT^ =rl | 

'5rg^%5 s 

cmi ^ ^R5 c2hfTOf '®fifl’F^i 

Rto f^ra1%to (R^ *nf^ >Tto i 

^ I 'SS^ (Epiblema) : ^rrto^ *Tft3( 

Ht^rnr** ^arf^ftsT t£i^5 







CW-i2rT^C?F f^F^f?=r Tl \ (?m^^ 

3iTc^ c^m ^51, (7rtw?f 



(3lt ^ ^ ^ (Piliferous 
layer, Pilua = hair 
ferous=beani^??? ^ I 
^ I (Gene¬ 

ral cortex) S 
C^T^ ?T^1 ’tfe^ I (T^Pin^ 
^gi^, 

'Q '5f^< 

'5T?r*i 

1 ’«i^< t{p^^ 

t^Ti 

I ^fer^p 

(Endodermia) 

I c^m ^gi- 

c^ Tpn 

<i«i*i j^tc^ I c^t'^" 


'Qfsrg'sr^: ^ ’tt’^ 

CCf^Tl 'Srac^JET^ oaTtiJ ^ V o. 

CT'TfJT s^rsn I i, , ^, iflf^rgjrl Tl T^ , '|^T^®I 

-8, vrfsw (), 8, ^ OTcgn 

■V, c-srtc^r^sr,», cJi^art^sr, i*, cstr^, *tn-«2n^^ 

I al5( «rrr5F i 

^rr^^trftw ^PTt^rWf%irt«i 

(Caaparian atripa) ^ i ^ -spftfl^T gT^l ^ I 




'01 (Siele): c^»r 

MS] I# :— 

(i) C^f%5rt^«TXPe«cycle):— 

*imi i2iTft^-f^r-t^ *iu^=r^^=i1 ‘mn m] i 

, (ii) f*ttnil^ (Vascular bundle) ^ft>r 

,ytr?i5[ >i3iT=T 

'•'’fP5l3|iC5I 1 

jifJiR'Ts: C5c^ c^ 

:'t’fi ^i11 c-^rrr^T^rt^sr ^Tf^c^?r 
Tmm ^ c^^W^ir^sr 

Tl ^V9f=[ I 

'.^Tr^isi ’trrr^^^T’<!l1 C^Tn I 

rrnsi entity ?fi 511’im 

sf^r i 

'5(T^1T^ ^ ^T^' 

f'lf'i^ ^ I 

(in) *1^ (Pith or medulla) :—C^TsTf^i:^ <ifn?P =r1 I 

^^■51 ^c^if TftJTt^ =i^fr^T^ f:?^i1 1 

nm^i-<2rT§t^ f^r*i^ ^Tt^i tt^i i 

(T. s 

of Arum rod) : (£i?p(5 '^^flT^ef Tirg^ 

m^Ti^U ’ifl^l 5pf^6^ Ttf?^ fR-lW^jT Tff^^ 

i I (Epiblema or Piliferous layer) : 



f5a 

'5>’2’3r^7 Tit’Ti'ifnitsr 
f3& cB'^rr^T I 

^ I 


srrsrsr «iH }i i 









^ I (General cortex); ^ 



31^ I 

(Endodermis) ^>[^ 1 ^. 
fip^l C^tn f^^siTq, 
^T^'5 ^^^'©1% ®fT 

f^f-r^ C^WS ^ I 

^37 C^TC^ ^tf^'s 1?^ I 

(Passage cell) ^^il | 
v® I (Stele) ; 

^1 ^^sc5e5?t^ ^!;-fr^ fs^ 

^'^n— 

(i) (Peri- 
cycle) ; 

(ii) 

( Vascular bundle ) :— 

(?5i^^ 

crtc^si c’Trtt^ 


'b-iiST^ ^ ^ I C’TtlT- 

^^C*TT 'SJ^CBfTT? C*f^ If^cscw I _ . 

^firVfrx. , '*, . ^rprtc^ ^*1^ 1 

8, cnfimtt^. «. c«m^»twt^i:»Pf. ^ . 

'8, CT^fw fe gR . CIFTO J 5I8S1 I fN’I'ft 


jfKst^ ^ormcir ^ ^ ^ i 



^ «1W( 

^ ^ •sm 

%W ' ft«,. ( T s. »f • D"'^’'"' 

.,-c^ ^ 

• f#trT .-. 

, ^ ’its ^ ^ 



, . S5W S'!?! 

(5^ ^ ^t! Jl1is« 

"T^ -* > 





II 1 t 


^ I ( GeBeml Cortex ); ^ 

I %{ 

^5TT«f^C^ ( mesophyll ) ^ i^lT I 

« 

(i) (Palisade Parench^) 

*tf^^r5'5 *tTt?;^^^l^^1 C^f’f Tt^1 I C^T’T'Sf^ t2fr§|^ f{f^ 

c?FK^T?rrc^^ ^*11 i 

(ii) ^?|5r^t^an iH^gy Parenchyma) :- 

c^T^'3% ^ c'jrrm^n ^ ^^T'S nr^Ri 



Ab-^? f^ 

, ^tw ^!3R e{^:B^j ff^ I 

i, P?s^^e^, ^ar^, vs, ^^ar, 8, c3rfm, «, ^Tjiuipnrftsrl 
*, "^=r5^t , 1 -sr, ^^)f^!n, i 

c^ft^?rf^^‘r *tTT^^H-<Mt5ri c^Ft^ I c^rf^'sf^ siw ^ 
f^^5ft=f I f^if fw I 


Titi ^ •fcanr 

I ( Vatcttlar bundle) : 

nt’fW I «2tr^ ^ 

c^tTO <2|C^T^f5 

jrr>T3lS^ >8 ^C=TT®f% C^R^IH^t^sil C^ I^WR I 

to mkm mi ftm to cjptot ^?Tf^ 

TI 6T#t^ '8 mi / 

'Q cHTO c=rt^f^ Tr^i cyrm 

T1 I f ^ 

41^ 

8 I ( L^^r epidermis ) : 

^=T C^-t^rrftr^ ^1 I C^stOT 

:=V ^ fW>lT^ I 'Si^t. GPTC^Tm^’IJSi 

csr^^t^ ^ I 13^ 

■^-■*f^il ( Respiratory cavity ) <!rR^ I 

®fC2I?r <2r^z;^?^ (T.S. of a Isobilateral 

af ) s C^ ^ (?T^ 

[ *t3r ^5fi ^ I ^f^Wir 

^ wi ^ I *n=J ^1 '^1 

CVf%«T 31^ 

C^«I1 I fiir,lf C^vs^ll ^H\— 

(0 crr^'©!^ f<p^f5^ f^^f5^- 

^ i t^tc^pp ^|T2H3 ‘ij^* 

I 

(n) (?ii:3TTf¥^ I 3|t?rr^*i^ cartRTm^- 

CTs^lR ^*tt*^®r ^ ^ C^t^?r ’tlTOT^Tt^n (7FR ^?1 

I 



(in) 

<2nc^^ cw ftwr=T I ^ 

«» . 

^f5*ll®pfl 

i 1 di?|5 f^ftw*nft ^tw^ <2rTOCw w nflirtiwtc^ ^ 
^fiiiil <src^T^ ca^’^ ^^fac’F fpf^ ^ I «hK«Kfi fti 

?r8 I [Draw a portion of the transverse seotion of Dicot 9 (( 
and lebel its tissues. Give a short account of the section.] 

^ I TOe’T 

I ^ 

[Compare the transverse section of a dicot stem with that o* 
monocut stem Show how dicot vascular bundle differs frc 
that of a monocot by sketches ] 

's I .sj^csectR f 

^ C^^fsT [Co 

pare the transverse section of a dicot root with that of moDOc 
root Draw and label the tissues of the transverse section at 
dioot root ] 

8 I w *f3r 

^caR '2f?c5^cin 

W I [ Define isobilateral and dorsivenbral leaf. State th< 
Iifferences in tissues present in their transverse sections 
rraw and lebel some portion of the transverse section of dor 
iiventral leaf ] 







4moeba— 

4scarib—C’tt^rr^t^ T| C’fiT'I ^ 

\.noylostoma—^ ^fsf 

Annehda—'BTfyfWPf T| '^ntfsrf^ 

Arthropoda-Jl^^if 'Sff’ir'f TC^®! 

«-4 

Ascidian—■®nif>iri’lN 
Ainphioxu5—'5IT 
Amphibia—’I 
Avcs—^ 

Appendage— 

\rchaeopteryx—"srl^fp 
Archaoornithefl—'srhifb 
Ant-pator or Echidna— 
]?alancglo 9 SUS--Tf*PE^f?W^ 

Eony Fish —^ 
Coelenterata—’ll 

Coral—5prl^ 

Cuticle— 

Crab— 

Class— 

Calcareous— 

Compound eye—*59?!^ 

Cartilage—'3<rl tl^ ^ Tt^jCc*!^ 


(^55(1) 

Caudal fin— 

Cold blooded—'ST^Tfff^ 

Dog fish— 

Dorsal fin—<j#^ 9 rsri ^ *it«r=rl 

Degenerate—'®r^'h 5 
Draco— 

ExosKoleton— 

Ecdysi s— 

Echinodcrmata—Tl 


Electric ray—T-CiT 
Earthworm—C^'’ 5 l 

9 • 

Fa ocootu B— 

Fossil— 

Prog—C>Tt^mt® Tl C 3 FW<ir« 
Gill— 

Gill slit— 

Hydra- 

Hermaphrod ite— 

Hyla—C’ICteNjt® 

Inyertebrate— 

Insects—*ra?r 
Intermediate forms— 
lothyophis—^54 







Interolaviole— 

Jelly fish—C^rfil 
Liver fluke—• 

Leech—CW 
Lohgo— 

Larva—sTt'ol 

Mammalia—^ sifsiJtf^ 

Migratory bird ^ 

Mollusoa—’'^1 CTt^Pl^ 
Nemathelminthes— C’tI *1^1** 

Neries— 

Obelia— 

Oo top us— 

Operculum—T?t^, Tl 

Ostrich— 

OrnithorhynohuB— 

Order— 

Oyster— 

Paramoeoium—^fTffsifWT 


Phylum—^ 

Projection— 

Protozoa—'srrsfirr^ ti c-srtc^trsfKi 
Pseudopodia— 

Plasmodium—?f 
Ponfera—^ 
Platyhelminthes—^ 

Planaria—JriCSTf^nrl 

Prawn— 



Faired fin—C^flgl 
Pisces—^ 

Beptilia-^^"t7’r ^ 

Badial Canal—*rHt 
Radially symmetrical— 

^f55T5l 

Spongilla— 

Sea-anemone —^-aTTf^*! 

Segmen t—C*f^^ 

Snail—*rf^^ 

Sepia—C3TH^ 

Shell— 

Star-fish— 

Sea-urchin— 

Sea-cucumber— 

Sea-lilies— 

Skull— 

Skate—(71^ 

Salamander—{arfeTfsrjf^t^ 
Trypanosoma gambiense— 

’rti5rrc>rnrl 

Tentacle— 

Tape worm—fip'Sfffil 
Toad—^!rt 
Tadpole—Tltstfs 
Unisexual— 

Unpaired fin— 

Vertebrate—C*IV'f'QT 
Vertebra— 

Vibrissao-^ C^fV 
Worm blooded— 



’nf?rsTf^ ^ 






Anterior end—^3fef5t 
Anal opening— 

Abdominal region— 

^bdominal appendage— 

Anal ce^l^s—'STTf^PT 
Antennal spine— 

Antenna—®’^ 

Anal fin_nt^.Jl-2^1f 
Arm or Brachium— 

Ankle or tarsus—C^npTf^ 

Auditory aperture— 

Aquarium—*fr3r 
Acute angle—1*1 
Arrangement of feathers— 

Bulging—^Slt’liSTC^ 

Basal disc—C’T’Tl^ 

Branchioategite— 

Bilaterally symmetrical— 

Barbel“^^’I*1 
Buccal cavity— 

Branchiostegal membrane— 

'tiri 

Bastard wing or alaspuna— 

‘St’ 

Oontractile— 

Olitellum— 

Chaeta— 

Convex— 

Concave— 


Cephalic region— 

Cephalotbora\—CWH^Tf?^ iTllH 
Carapace—'41111*151H ^54 
Cephalic appendage— 

Curved claw—13F isf 
Chelicora— 

Concentric line—*f1^ 

^ ci<ri 

Cloacal opening—*lH 
Cloaca—% 

Caudal fiii-C«1«r-l^i1’4 ’rr'»Ri 

Ccro-.f»ff5T 

Culture solution— 

Caterpillar—Tr *ir'"'1f4l 
Cocoon—"SIS 
Clasper— 

Chry sails— 

Conclution— 

Ojcloid— 

Dorsal fin— 

Defensive— 

Dorsal pore —^ 

E picran i u m—iiflClFtl’PT 
External nares or nostril—^ftl- 

Eye lashes—C5t^'*r^ Cff fll 
External ear—It® 4^ 

Experiment— 

Female gonopore— 

Fenestra*— 



8 




Prons—3F3T^ 

Free margin —^ <rlT 
Pin-ray—f5pJT<?r 
Foot or Pes—'T'RJ’I 
Flying bird—^ ’Tf^ 
Forearm or antibrachium— 
Genus—’j*! 

Genital papillae—SfiR 'QU 
Graph paper— 

Gena— 

Hypostome— 

Hepatic hpine— 

Hand or manns— 

Hallux—yPTf’PT 
Imago— 

Jool fifib—fw*T 3rf9 
Labium—^ nPTTlfTT 
Labriim—?lT3ft^r ^ 

Leg—’TW 

Lateral dine sense orgvn— 

c=r«ri 

Lower oye-lid—"TtTl 
Leg or shank—^IY$ST 
Life-hiftory— 

Life oycle—^*I«T pif 
Laboratory—f ? 
Larva—*3^^ *ir»1 

Median line—5I«n Cil'Tl 
Mandible—emm T| 
•Maxilla—Gr^2Tl 
Metamorphosis— 


Mouth—^srf^ 

Male gonopore — 

Meao-thorax—31*0^ 
Meta-thorax— 

Nepridioporo—SC^t^T 
Nictitating membrane— 

Order— 

Ovary—'STQT^ 

Observation— 

Opibtho&oma— 

Posterior end—‘T*6f*[of’t 
Pro-thorax—SfoT’t 
Prosoma—CsrrrJrfsn 
Pcdipulpi— 

Pond-snail— 

Pectoral fin— 

Pelvic fin— 

Parotid gland—■5tf? 
Phalanges— 

Poiipx—cif^rrn 
Prepatagium or Alar— 

Post pataguim—f'tpw 
Preen gland— 

Pupa—?1 
Proleg— 

Parent—S'fJTf 
Pupa case— 
nostrum—^»ij}lil 
Renal opening— 

Respiratory aperture— 



*nf?r5tf^ a 

■inning bird— 

Sternum— 

Ofl- pig^— 

Testes— 

. iient— 

Thoracic region— 

T| 


^-spiratory tube—’*ft>I5pT 

Telfion—C^5t;T 

hell—r«f 

Thoracic appendage— 

cri.tum—^ ^t^*| 

Trunk— 

pices—215Ptf® 

Teiitaculur eye— 

rpt'im— 

Trunk region—•inp' 

p( niiathccal apertures— 

Tympanic membrane— 

Un 

Tbigb— 

ill rite— 

Upper eye-lul— 

Mlk—fS 

Uropygium— 

tNic— 

Urinary aperture— 

iniplo eye or Ocelli— 

53ifs{Sfm ft[3 ^1 

•pinning gland—■Sff^ 

Ventral]y—"5l’?;:^^ fWT 

I'dut—"ja 

Warts—1 j15 

'tiisitive— 

Wrist or Corpus— 

•enso gland—"nr^feR 'If? 

Webbed— 

1 iIl— 

Webbed foot—, , 

piraclo— 

Wall-lizard— 


ifecBiaPr 

ppoiidix interna— 

Babipoditc— 


Biramous typo of appendage— 

ppcndix masculina— 



Carapace—^ 

n tenor dorsal fin—'®I>3'®TC*tT 

Carnivorous— 


Carpopodite— 

:ce68ory respiratory organ— 

Coxopodite— 

'•ifyjft'S’ ’TPRl 

ChelflB—f^l (ara ) 





Oardo— 

Coxa—'?F^| 

Ctenoid scale—'ilf*( 

Carinatidas— 

Contour feathers— 

Dactylopodito— 

rwT'5i?§ 

Diffusion—?TMJr 

Uxopodi to— 

Elytra—^1^?% 

Fertilized—’tsf'Tfsf 
Fat bodies— 

Femur— 

GalsB— C’lfn 
Gill-slits— 

Gill arch—Jf«P 
Gill rakers-Tr,"?? ®rrt%?Fl 
Herbivorous—"ffTfll 
Isohiopoditc— ^f«5.’Trf’^ tTtrfe 

laoisor teeth— 

Laoinia— ^ntfsTf^j 
Mandibular Palp—tsnf 
Maxilliped — 

Meropodite— C3riTTt7nrj1^'5 
Montum— 

Nephridiopore— 

Ommatidium or Ocelli— 
Omnivorous— 

Protopodite— C'SrfJ^itC’rtlFt^ 


Propodite— 

Podomcre— 

Premen turn— 

ParagloBsa—^UfTfJPTl 
Posterior dorsal fin— 

Penis-'^^fjl3f 

Ratitae— 

Remiges— 

Rectrioes— 

Squama—fTfSTl 

Scaphognathite— 

Swimmerets—^ 
Stipes— 

Sternum— 

Slimy gland— 

Scrotal sac— 

Sperm— 

Sub-mentum— 

Tail fin—Tl 

Trochanter— 

Tarsus— 

Tergum— 

Tibia—^3^11% 

Uropod— 

Vocal sac— 
Valva-J!l-«R?T{ISP1 
Worm's Casting—C^lFTlT 



m 

wfi] ?fT?n^ ^ 

irf^ 'Q '^Ts^t S I 'sC? C^f5 r.^if^ 'SIR^ w 

^ ^5f, f^sfj^ ^f^<[5fn|i^(^y | 

'^ir< ^"5^ 13^“ 13^ 5f3i3i^ 

fTTT*i 1 "Stfl '«Itf^S "CfBTo I "Sftf? 

: i3^n 'srtfff «2fT%:tf^ srTT^ ^^^;^;^ #[? '=n^[5j1 cwRC'5 ’TT^ 

^f^'5 ’TTp ^ •, 
fg I srcT 

K ^=T 'Q nf^RfffS \k'^\ 'Q o Vi I 

ii? #n?r^ %3^ '5ft^i5ff«i ^i c'4R^f?ftw'-T I #ic^ 

I X^Vs Tl i2}t% i£i^ ^R5 

OTR SIT c'^^mr^csi i 

^1 hr*f?I 5TC5I ^ Jft 1 

'2rff‘w^ 7^^ ^7[r -fip I ^^5f, emu 

• • 

':Tr5i NS ^TlTf^ c2fT% sifsR^rTfr^ Tf?^^ nQ I 'silTr^ 
f^\K, 'f[i% ^fOTI NS ^TjTfn 5it=i5r3fTf^ fjf^f*r^Tsr w i 

tvv ^ 1[-XC^71 ?F3 (?l ^<SIT(:5 Tt^'< ^sra1 Slt^ I 

^2rf% ■SPRC^^ -f^fR^^r fSTT %<[ 

Vi I "siTftfsi 4'n?C^^1 n<<2f<?[si <2irf‘f5r’RTJI (2t!% 
TT^rm fT=rfm ^ ^3r ] •’ic^ ^2tt% 

SIT^’I^ ^CSf’TCSTf^'l I 

^^R?^ ^sr NS ‘srfr srn?m ^ i 

?Ff^ ^^^-*tRT=T, '®l’!r-m^ (?lV-rrf^-nT5R 
^ ^-R^ ^rtf’m I fro 





^ fssi, ^ ^1 ^ VQ 

mi i5}^f3 rnir ’r'R I tm It^'S cm^#tc^ 

iT^5[ w^w ^ ^fi^- 

5ft^ ^T^w\ I ^T^ipTT f5f^<^m'fiT^ 

^ <2[t%Tf? ^tTi^n^ fVsfw^ ^mn i mt«, 

’V^cmt’T, 's tfff^ m?rr^«t^2 

I srrsjpr^ 

(2fmr I 'srt^-pf mm1%?r 

^r<f?i '9‘rr9'i vq nfi^ ^ i 

wimi =Tr^^f^c^ 
^w (ffpf crtn i 

=1^ =irw<[ m=r f^1 

1 mm ^lltTfr^ I 

'srT^T^^ll CW’T '3®R stT^PT'-T f^T^ tmm t2foi^ 0:Si^®IW’i 

€ 

Cff^i OT I <2f^fs^ ^i^ffT c^l^ I mmr^tf^ 

JT^ 'It^ ^c'3 ir<i mf^rn mi:^ i 

^r^TTrm^ ^t.Tr^, sityT 

mt?r ^tn c^Ufr 

I TO=T v2iff%5r cmr^T 

»^’i'mi f^tr«i ^ Tf^r*K mm tm' i 



aw 

5Tr«rra*i 

( A General Survey of the Animal Kingdom ) 

'<T^ I Com «r^*» 

ifit<ii’f Ifni'SfW-fT^TI ^fTf^ CWOT n3 

^ I '«i^ ^tr^r.m 

Tf^rgf^^ #i?:^frr"4«i ^nr =?i i <2fT^ 

^^ttco ^>rTrn ^r<^3 i <*n% 

'Q amt's’ll >f"*J< «2f^t^ 

^r^^r'S^r’T '®itc^i w.^ 

trie's '^v^ i2i^t<:^i“< m’lt w 

nr^ ^^JTI =T^nf-‘f ^ku5 ;i^cvTr*f fef5iii 'Sircar i (fftf*!- 

«f|"s I r^5[ i2iT%^1 (?!3i=r 

(Paramoecium) ^^TTfvf W\^ 

• • 

Tb^ I ^55 «.2I%^ 'Sf'ir’oR >Tr<n 

(7J3I^ f (Jfrr’T I n45lH< 

t2{ff‘r^^tr5 ^"5 ^<3 ?5?f^ *1^5 ^W.'^^<3 

(?[^ trr^Ti '<\i^ I cT^ji ^TfRi 

<nr^ I ^srrrf^ '=fTcw 

^^tiifeii enm ^ "sirt^ enm t siff^f I ‘Sjfr*!- 

'S\-^\ I TOR'Ts; 

C6i:^a 5T^ 'S'SfC^r otto ^ ^ i ^trf^ <21t^'Q '«rfc?f 
TT^TCTf^ ^TT^T< 5l1^C3Fr^ ^ fsffsTfsr^C^^ 

(ll^5f I I 1£1SR 5pr «2|t^ 'BTfCf 





?i1, «2rf5 ?lr^ ?tn 

^?i ^ I ^ 

<2lT%^f^ ^T’ar-n^'8 hft^arpnr •, ’^rr^ 

fl 

^sr I ^’aT'« 

<2(T%rtf^ c?^ ^T*rr^“i a^i^ 

wn I ^2fTf^W5^ csfA^ I ^?tTl tom ^ 

^1 (2tj^ vg flwf^n 

Tf^ N3 Tf^ 7fz^ I c^ 3rryOT 

; *^1^ 'S 5iT?m 'srmn^ 'S 
f^t#r I WTf^ 'wTs 

^ wl «2iw3, arT^, 

f^TTg* t^ytt^ I i£)J?r^f^-tol i£fT% ^U5 arm 

<2rt^-fwH I '« 

(Si'gR^ ^v5Ttf^ «2rr^-f^^i i «ftTf«tf^^tn®i c2It%5r 

'G iSTs ^y^rlT^ «2ftp|- 

(Phylum) ^5f I 5Tt?rR«l3: 

3lTni^ I f3ft^S Jf^a[ aT%, 

to ^Rnstr? *i’fc^‘i ^to 

cTt?irt ^ c^ 9fk^ srrc^^ c^R'« =rr^ •, tr wR 

^tci I fofsi ^ <?rrito« 

^ Tf^ Alto'S *TT^ =R, ^Tf'S W*Tfft #R I 
^13^? t^TTTl (RRTUffe^i (?r, ^rr^rR*! ^stn' bir^ #R-^Sf^m 
feapsr^ fpfro *trf^ =ri >rf3j3 'awif^^ c^ttort 

^toi c^' I «2rrf‘if^^*i 'Brtotocsr la^ wtf^ ‘srrta? 

^5?^5^f5T <2l«rR <2l^fR ^ ^9 wjf&c^ i?f^lj *tN <a^ 



( Phylum. Gk phylon “race ) I 

sicifi h^sij sip f^mu <2f<rf=T istirf^ 

?| (TRq' ^f^?| ‘il 

^’?ni *Th8?i ^ 3rr^ I 3 ic=t (?i 

^ I f¥^ CTf=T<3 ^6^ =rf^ I (?T '2|‘^=r < 211 % 

■<1 '^f^-(2lt%r I 3i^«fj 

5^;g <2}T% fiR =TT=rl i2fT%c^^ '«itf^^T^ 

f’l I <2Jp >f?tm 'S 3^'GTR^ 

flc^ 'S 'CT 

7^7\7[\7] ^pf^Cs I ^C5T6 i2fp t2(tte cm 

cvf’H fw^ ^Tmi 

I 5iTf5^ <5?; ®tc5r 

^r^3T I c^ <2Jt^ ^ ^ 

iii5Tf^>I1 Tf[^^ ^^5! '^t^TTl jftR ftC^r 

»ifs« I ^=T 'if^nc-i <2rt%c?? 

^Uz'^*\ I Ti^t^i ^f?c% 

5I^=r 'Q1 I tStT^ ^»T 

^vi cm I c’t^ ^iTcn^Tw 

^spTSr hr-flj (M^ ^Z^ 9^ =?1 CW^C^ 

wc»R ^ ^r<ii[i *Trc^ I <5^ ’iHi^'Ih 

(i)^ ^ ’ic«n ^nf I ^fpR'^ Tt^o 

is’tf^f^ ^ ®np I csfTf^'flf^ic'^<i 

'ijt caTc^?r c^ Tf^n 1 ^arf%^ 

<?l (?t^ si^, «2|f^f^^t 'S 

'2rf%nf?f 'i(5c'^tfii 'A^n *3^ »2(taRnr •rr^ 1 <Alt 





jm ^'sK I 5[^ v>af ^ 

i2fTO ’ffn =T1 ?l 

«f3? ^‘f I 

h®rrfsT:^?[1 t2(t%c?^ ^^'55 ^f*!- 

Hv9 

I «2r’?wtr^ (?r w «2iT%^ 
^1 CT^Vf'Q =Tt^l '5ic*l?pf§t 

( Invertebrate ) ^1 ?? I f^'fl'^TC^ CT '2tT%r¥ 

^ CT^'Q I C’RPf'^t ( Verte¬ 

brate) <2fT% ^ I '5(f%^jf%i3R^’5f^T?:^ 'srrff-isrr^ 

<2fT%tf^ csiw'ft <2tt%i i2ft% 

5TT^ I ^Tfff“<2fr% C«2ftC&tC3ft?1 (Protozoa. 

Gk. prot 08 =first •, zoon=animal) 

5rr^ I 

I t2IR ^2IT^ ^ I 

c^tPf (?ipR-i2fTf[? ’TTc^ ^1 ^ ^r?'5Ti «rfr^ ^ 

^ I ff^rn >5f^®i 

^ I <il'-^C^-f^r-f^ <2fT% #fr^?r 

I fwsTR I >iT?rR*r5: ^rsn^ ^ 

artfe^r I *tr^^ c^*f f^i ‘^rt^ 

I ^ ^TRR ^ ^ZS!^ ^WUJT 

^T=1HTO^ <2fTt cwRrs ’Tf^^ m t 

7f^ sjCtfS cUTtft^l cAmoeba) I 

<2tT^ I ^TTfJl^ CTO’R 5ic«fi f^r^#hR 

^1 mm c^mz^mm ^ 

^ (?FTC^ 31^ (Projection) 

m I 





^ ft' 'll ^ 

\'i:W -' .-^-.-r^L^ 


M r< , 

■> i* 

jU‘> 


** -it * . _' fer^'Jiil "•! • •^o' '^vj 

t*' r’^r^Sr’ . 
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^-m 


%m- 


fp - 

ircJ. 


\WJ 

vF 

*ic^ 3rt*fr?*i 

c«f«rR I 

(Amoeba), flt, WrW (Buglena), 
^r, *milfir^^ (Paramoeoium) • 
% jt^*m=TW«rl (Trypanoso¬ 
ma) ; «, (BSbdamoeba) I 





'Mr 

( Pteudopodia : Sing. 
Pieudopodium. Gk. p8eudo= false ; podiu=foot | 



frat 

’ll ’itTlT*i "^ra? ^ i 

C'Sftr^cwT^l 'Sfc^T^ <*}t% 

^sr Wf? to I (Enta- 

moeba hutolytica) mw v2fT% ^fT^? C^ 

'$^'2Wir 'srWK I (Plasmodium ) 

^rjTc^ff^ 1 ‘2ff^ sirrc^f^ »t^ 

^•rfronr (?rr*f ^*itc5rrc5rt«rl 

(Trypanosoma gamblense) 

^S^rjrcsnr ( sleeping sickness ) Otm I 

»rrs ^flTTOEi <:(2m^Twmi ’inr^ liarN «Jt% ^ 

*tf|[CV71 ( Porifera. poros^^ channel, fem=to bear ) *tC^ 

m I <2tT%i \ «m ^ ^Gwf?r 





H 


Tt^r tot i 

"»f#frn ( Spongilla ) (2rT% *rh8V| 

I 1%;? rwr=T feH 

«2rt% ^ ^ I ^1 ^prfsRtf 

IgRi <?fTc^ I ^ctf^ c*r^ »n<rf?*t^: ^3t5if^sr 

^ Ti ^ftsi im wrc^ 

^f?l ^3 1 ?ft5ri tff<nrl 

vil^f C?OT f^t«l TO I OT 

I 

(nfTOTl ^ < il^grr%?ft ^1 ( Coelen- 

terata. Gk. koilo8 = hollow ; enteron^intestine) 

I ^ ^S?1 (Hydra), (Obelia), CWfif 

( Jelly fish), f% (f|Tt^51 ( Sea anemone ), (p^t^Pl ^1 tSf^t^T 

<21^3 I 'Siu Tim I 

?rit3 <2rr%^ i ^T«rR*rs: tI 

=TfR ’5JT'Q®T1 T1 ®f5T'^ Off^C3 ^'851 TO I 

ft? ^?’ ^TOI '9fC®T Ci'Vt^C^ I 

7ffTO‘t3; ^US fof^ fsif^f?^!? 5T?1 ?? I 'TOPTC? ^TOI 
TOT? W I =H-C*fC?? fM Of?1 TO fifWn^ 

^ ®T^1 (Tentacle) HM ^ flpsft fTfcgTff 

I ?rf?TOt^? ^TOI ^ ’Kar? ^iri i:?mTOr «2im 

^??rt? I ^1^1? c?? cTO? t^frs I ^TOICT? 

<2fTO*i 5f^U3 *Tir? ^?\ 'W ?^r3 ^^tfPTO ^ 

OTfl>r^ *i\C^lt^'® f¥5P$ *Tf?r*i3 *tjcf I 

TOH (Coral) «2rf*lt I ^TOI ’ll?!. 

'Q ‘2ip ctnrt TO I 

c? cTO a[t^ 1^ w 



^?ri srw ^ c^ ^ ^ft^rfro 

vtcfrwfe ftrl I i2lTr^- ^^srfJt ^ i •pic*!?? 



3Ti’«rnr‘i «fl'^iTt*ficir^ ?1 f>ic«^^?rf^l ♦tc^ «rr^ cwf^ 

I T» Vfe’Tf^ (Phyaalia) . ft^^j (hydra) | »f, t'Bfl^f^^ 
(Jellyfish), (Obelia), ®, «Kt®r (Coral) I 

ftcir to <s)^ ^ «2it%75 ?nr f) 



«rtPpar<tc^ mTO*! 
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8^ fsaj 

>it'(t5ri ffSr wlvfti 
firf% rsf^rr^ \ 

(Ancylostoma) | 8f, 

(Liver fluke) j C’tW'TtT 

(Aflcana), (Taenia) I 


( Platyhelminthes. Gk. platy=flat ; heliiiinthes= worms ) 

^ I c5itfeT?^i5^ 

^ 3IC«fI ( Tape worm ), 

^plf C Liver fluke ) >q tltC'HfSfVl ( Planaria ) t2f«fT^ 

ffn sit^ ^ i 

m m cir^cn^ tt^i i 

m i ^'©'©Pr 

*nr ’t?r \ ^^rrpr^ ^3 i 

Fifsrtof #1^ ‘tn:^ 

I ( Segment ) 

^V1?9 ^ <4^? f CVf^ ^ WA I 

•st^^ncTp ^*^‘f <frr% i f^^Tffsr ^Kus 

spf ^np t¥^f f^ c^% ^ =rl i ’Trtt^ 

«f»r srt^JT ?f3r 5rh?c^ i) 

(srff5c^5Tf5J=Tf^^ *1^ (Nemathelmin- 

thef« Gk. q.ema=: thread ; helmin8=worm ) I 

nc^ «2fr? ^ ^ *rr^^i ^ 

^#lf^ I 3fc?fr c^t»rw^ (Aacarii) 

>8 ( Ancyloatoma) ^cei^ipqt’fr I ^1 C^t^ 

^ c^ 3rf^^ c=i#i 'ST'sr '8 

3T^ I tcl 31^ ( herma¬ 
phrodite or bisexual) *^<F^-C'5tT5TT^? f'« 

f^rsf^Ts I fs'sw ?[T^ ^ 

ttvTN c^«i fsjC'Sfm w^ft^r ^1 m^rmw 

^?[f«ri c^ <^v^ ^ »iTr?r 

I t^l ^ cww 



«it1*wr5?r *rf<(i?*i 

I or^ ^ TO (Cuticle) TO TO® i) 


*tc^ *t^ ^5^- 

TO 5n '®>Jtf^- 

^^nne- 
lida. L. aunu' 
lu8=ring ', ei- 
do8 = from ) 
TT^ I 

NS C^TT^ 

I ^ 

<2tt?5rn5^tC^^ 

‘2tT% 

7rtTO*i 

(Earthworm), 
Caft^ (Leech) 

'9^rsjcaRrc#c^i 
( Neriee) ^rrfw 
i2tt%?r3lW 

OT CWtTO 



tiT^ f53 


TOrt^ *trti «tt% cwt^ 

^(S SC S I ^1 TO (Ner les) » t, 

( Obi«ioptarbt ) i ’T. CWllF (leeoli) \ 




> 

‘fl?? sr^ I ^^?r «rafw *t^Pfm^ OT'Q w i w 

t«j^f5 «£ft% =TC? I cw^ Tf^ 

"BTff^ I fe c'f'^n ^ I c^fr^ «2ff^ ^'9 ^T?6r^ 

^ CW^^'991% ^™c=rt 'iit ‘%5f^ 

'»f^5it5fr (£fT% ^1 I c^cFi *fT?fT?*i^: 
to Tr>T ^ ^V^ 3lTf?^ I Sftf^ S[r^ (7fJT;i^ ^ ^bsR 

l^to «n:^ c^f^®i 1 

cfrm ^ toss, c?3^^r9? »Tm 

^rtol ^t'SSTl ^ (Parapodia) I'J 
'srirf^rtol *t^r f%to sr^^ ai ^ ^ 

#rrc^ ^to? ^1 'srtiTC^'CTt^ (Arthropoda. Gk. 

I ■— ■ — I , ■— ^^ 4 _ ^ - 

arthros=joint ; pode8 = foot) ^ ?pr I ^^"Ssr 

^ZK^ <2nTf ^’^T-f ^twr^ srm ’tra^ i 

CfT^ C^ (Daphnia and Cyclops), f&sf% (praMm), 
(Crab), N8 «1««f (Insects), 

(Sfiorpiop), (Scolopendra), C^CSI (Julus) >6 

(Spider) «£r^ tSjt^ I 

^pm i£fT%Tif=^ fsisT ^ ^torvs h®Tto 

«to> oftor ^<17 hf^lj c?f^^ 

’<rr? I m (Calcareous) ctfSTl ^1 

Tf^ I ^751^ lilt C^PPT ^tol «OT ‘^1^? 

omc»rs '5^^'R ^toi c^tsrc^ t[?ri 

ffetto isrrsto cw^to to ^tr® *!t^ sn c»fto 
^rtol v( I c^rfspTcs^ i2fT%?r ^ftrwft^r 

t 

(Exoskeleton) <ilt^*f C^tto ^tol 'srWif ’tto 

VM isltotr^ (Ecdrsis) ^ vy t a)tvnn)r elt%7 






fir? 

’ll ’»rtiri:'*r trnHEl cf<rt^r i tt’figl 

(Grab) j STT^JII (Spider) t (Gydope) t 

% (Scorpion) » ©, ^Tt^C'tW (Oockroncli) I 

<£fT%»Rr ar® tronr cror *r^t b»p( 


^ ?1 (Appendage) \ 

7[f^ i^vf (Jomtcd) ^<t'^ ^*tr^f5TW «Is*t ^ Ttn 
^ I ^nt3rQf5T 

<2rT%OT (Arthropoda) i2fT^ ^ ^ I ^fCTf^ 

PTf^’tfrn ^ ^<tf3T fWTO I ^m^TQfsT (^fT'lirt^'h 

^ ?5W5 ^ I C5T^ ^1 (compound 

eye) ^ wr ^ 

15^^ 5Pt?r I ^ I C2ft^ 

<^aTf^?r t1 ?'q THi'f i 

(unisexual) c2!ft% I 

'5rr^<j^Tr’Tt^i ^l (Moilusca. L. 

mollis =soft. ) I (Snails) vs 

■Rr^ (Oyster), (Octopus), C^rf^l (Sepia) ^a 

(Loligo) ^srrfsf <2JT^ ^1 i 

<2rnr ^ ’TT's?! Tt^ i c?? 

(Shell) ^fTl I 

W^CWT^ Trf^*»1 (Operculum) ^(f5=Rl TPI n?f& 

^Ntft‘t?r^ ’1’^f 1^1 Tft^^ 'Q 

I f^'s^ 1 ^ 

c*r% %1 '5rf&TO=Tl i W’^f^r ^rsit^TfsT 

^ Tt^ I c^t^- 

ftof^ *1^ ^ I 

c?cr^ nT'siii TRI 

«2rr%^ i 'mrR 

«sit%!r cTO^rm rrrr ^ i ^ (7Tr*t?i i 

*rt^ ^ c^'Q f^n sn^ i 

^orr®r¥ ^ '^TRfTw »ri i isififtinr 









'arH]4'»R-<2IOT 


T^mc? ®Rl ®Rl Tl W*ffl? Tt^ ^Wf I bTJ^IS 

fro =T?:®fsr 51^ tij^f^ 

^ I 5TT<rr^‘M: ..^^(5 ?T^ ^3rt3? ^ *i[^ I 

ftentacle) ^ | FRW 

^rff:^£l^l& -t^ (?f’^1 TO I taf ^ 

tfl «2rT% (TRsfsrtvir ^TO ^ I ^TTOC^R 

^ C^f^ ^'5?i ^*1? I <2fT%nf^ ^ 

(Echinodermata. Gk. echinoa= prickly shell; dermatan 
skin) ^ I ^r?11-STt5 (Star-fish), ft-'sr^ffeiT(Sea-urchin) ; 
*t*t1 (Sea-cucumber) ftfif (Sea-liliet) 

«2f^fo ^^5 I Cfff^^ I ^TO 

TO ‘Sfifff^^ I v£i^ 

wfhpf (Radial canal) ^ ui^ iq^ 

TO^ 5i<fy f?f5i1 ^1 C*f^ ^ I 'ili^ 

^ *t? fWSfR I 

?l *fHc^ I ^5lft^- 

(radially symmetrical) | TORTCf^T f^-TOf^ 
•f^TOf^l 5[r^ I CTOTTO ^TO TO'Sl ^ 

I ^^-*f*n 1%|^1 *f*fR TO I WT sr® 

Gi^ 'Q 5Nl '5[>2fTO’t TO«f^ 

c^frs I »£i^ '®if?[^T?“t <2rr%^ ^31^ ^>8iiTr^ 

<211% 3p[ I TO istt^r ^ «2rr^^ TO 

TOin I 


3T3I^ TOW®"‘2fT%»R (?rf^T^ 

«2fl^ *TO WTf^ CStl'Sir TO 






ffei 

T^1»t ^ ’ai ) i P > HH.n< i » irtT qti> IJWW 

■V, (Star flab) » <. ^ (Antadon) » 

3lljanr*tH1 (Pea-aaoupibex) l.. 





^ I (?i^'§t 

4 

'siTf^^ ^ I 'btof?'® «2tt%^ 
'stc^ (?iwt ^2rr%=? 

’ilW <^m *1^ **fi>QTi ^ ^rr^, 

^fW'S ^ 5l^J«f <21^ 

<?;¥?# <2fT%i:??r ^sotr 
csiiFTf'^ i2rr^'8 cTO^ isTT^ f^mr?r m 
^ I f=T^ <2tT%of^5ii:«jT wtft- 
f^t5T(Atcidan) Sft^rtCsrrSfJTt^ (Balano- 
gloasus) ‘a??^Jtf’^p^^^^rl^(Amphioxu8) 

I ^ I 

?f^ (rod) f^W=T I TOrllNt5r(wilhout 

akuii) «2rt^ I cwf^ 

f’lWR, C'rm ^ ^ 

(gill-slits) f^wr^T i te^-RI 

i2rf^(5 Tff^ 

^5It«f1 I c*1%- 

CSW^'SfT^??^ *1C^ 'spg^'^^Tl I 

>PP5T t£f5irr^ OTW'ft <£rf%Dfw 3ic«[j 



v^K ffe* 

^CTtl5<t»r CTTT® «rr%«ffi^ i 
▼, ^ l a t wt y > rt^ (JgWsaoglossai) ir (AmphioKUs) J 








C^ I ^ft, 5?, '6 

*mi 

'sf<T’^ ^n =Tfir5 

'srm? =Tfl^ 5IT5 Trf^?i to turn's‘trto *111:^ ^11 

=?W5r ^ 1 c^nr^ 

T5f^^ Tfcfrc^ srt^fsr^r ®f^1 i 

<2|^ ^ (Cartilage) ^ I 




ftHi TOf ^ 

^^cvstn l im (Sh»rk) I 
'T. *m Jltf ipieokrifl ny) I 


f=iip®rn sic*fj 

(dog-fwh),^W^t&^-C^ (Electric-ray), 
(Skate) <2t^fo <2fT*itl5f^ 

(?rr^ I dii^ 

to I 

=1^ Hirwt^s 

C^v?\ ^t’*l*n (paired fin), OTWt? 

^•^Rl (unpaired fin) 

(caudal fin) ^ttC^ 1 ^tf, 

'® 

TO ^®rl ^ 1 

^ ‘2*5^ ^tl*! 

(TJ^^ (bony fish) ^ I 

CJRFVOft W 





<2r1^ (Vertebra) ^ I ^rappT^T TO9T 

fWHl I WV^ 3 Itlf 





*l‘fr^f^l 5rt5 C?^ I srtw (Latea calcanfer) r 

«r5 j 's, c^nwr '»r^«r» », c^ra JrwTr wn t 

^ "nc'^fa’i c^<n I \ ^ yfK^t ’jt*^ ; ►, ’gj*i^-’t^r 
», n*5T«r«t:’nr , ^•, ^v3f3Ti:»f? ‘ji wn; j 

CPW I ’rftlTT’rlTS I >8, I tr, j n, ■^^sitf 4 





I TOm^>2rr%w?rf»fCTai (Pitcei) 

Wl I km\ (cold-blooded) ^ \ 

srrc^? 5f^ <2rr% c«r^ hfnii 

^rs, '®i1^T^ I '^^t* 5115 'S 

3f1jirf5TTl2r^ C25^'5r^^ (Intermediate form) (*tT*fr | 
f®«t5ra(bipnoi) ^ 55 1*15; vQ 

5lftc^ ^rh85l 5f5 I trm ‘2t^T5 <2|fiprR^ ’>rf5Tf^5l *ff55t®T5rt 
'W I C5C5 C5I5f5 ^r5?^5l 555r5sT%ff 'BTfl^, CSfff^ 

^5^5^ fWSTTiT I C5T^ ^5T5®1 5rrC55 3R5 55 =rl I ^51 WRT 

Tf5 5?f^5 ^55 fff5l ’lf5BT5Rl ^tTf5 *9:55 55=T 

Tf5 ^5 ^5^5 f55l 5T^5 C“ft5«l 5^f55l ’«tT5T5^ *lf55T»Rl 

5*^5 I ^5tCW5 (dorsal fin) | 5Tf^ 5^55 

<l^c*i<iH5 ^2^ 5rr5t5 ^^5 5^(5 5f5: jtrrs \ ifi^ 

5f5:-=rPTf53i 5tf5 '5f^; ^RT^Ca 5^5TC5 I 

^ 5 T^ ^ ^ 5 ^ ’ 5 C®T ?tC 5 ftC 5 Cpil 

5pf^ 5Tff^ <^5; t5rc55 5C5F 5n®j5T^5 ^2rr%^ 5^455 ttc^t 
Trf5TO5 TR 5*f5r^ 5T^5 5^5T | ^jX^R t5r5l .'flC^5TCrt 
7 \^ ^rr-sf 5 sf 5 r® ^\ \ t 5 tOT laRr 55 ^rciy^ 4 * 15 ? 

^ftTTOJP5 f5C^ ^5151 5T5 5^X5 , *1X5 'BpT 5^^ 1X®T 

^1^51 ^TX5TI ^JTS'Sf-nlt? <2rT^«f»T 591 'cntftpf^ 

(Amphibia Gr amphi=both , bios—life) CSl^C^f 
^5t5l Wi:®^ ’If^x^xn 55Tf5 nTX5 5f5T5l ^51X55 

^5 51 ^ytfHpf^l 53n 55 I f;C5i1 ^t<S (Toad), 

■51 C^\ 39Jt« (Frog), C^CCl 5[Jt« (Hyla), l&59«1^5r WS 
(Salamander) nQ 5^ (Icthyophis) ^^ytf? 

‘iit C2i%5 ^c^5x5T^ «2rr^ I 5yT® ‘si5^f^W-f^ «2tT^ I ^5151 wm 
fsm *fTt^ ^5; ^5X5 5^X5 ( Tadpole ) 5fX59^ 





VI I ^TT®tf 5 I ®rr ^1 (Larva) ^ Vi I 

^iSTf^ «2rnr ^rrc^ c^iw 'q 

I c^rcw^ ^Tm ^nrto 5 *111:^ 1 arr»m ^ 



• «rr% or<t^ ^< 3:11 

^1 ^tS . ar, C^rtsfl ?TfS . n, , ar, cafc^ ant® (Hylft) . 

®, iS^IjrVT sra &'55^ (Salamander). 5, (Icthyophis) I 

crffe (?f^ ^tsr I ’tc^ to to 

'BTfST ^ TO CTO^ ^ I 

^StfRT TOT TO TO >8 *fl • 



’TT^rnr*! ^r s T^ ' 

^ I ^TiSTfp ^rfc« *f? 

^ ^ I ^Ri Sitters TOT 

<?rr^ ^^5 Ti ?rn:^ tt^ to i *rtrii^ ^si^- 

^faf vfToSTl fw?l C'^l^ ^V:^ I CSTC^ *ffl I 

o^wl i2j|p$?r c’rTBit?!^ f*f9 

(pad) '?rn:^ ctoi ^t© *m:^ i 

51^ ^1 (Icthyophia) ^T^?r '« ’tk^ ^r^*f 

I t^fi^ I ^ Tv^m 

’nf>ni nr^ cvf^i to i Jittec^ -n^ ^to tot 

I 5tTO ^TOI nTOl ^ I ’TTt^ 

c^T-Qf^rr^ c’l'sK^ c?fc^ src^fj Ttf^ tottI ot i (To ^ 

^ I ^rt«Ttt’l'Qtir (Salamander) te^ft^? ^ C*ff^^ 



i-iST^ ftai 

C5l%sf‘(PI^ 'Srt^ Ctf^Tf^T I (Dipnoi) I 

te^tef¥^ ^ I 'Q *1? ^rf^5 

c*T^ f^^T=T I ^ '3 ’1'T'sf^ (^cf^ '^rs i ^^rtunr 

T*f =rf^ I #1^ ^ ^ I 

<2rt%rf^ te^fVTO?t5 «2tT%??T 

I ^TO1 TtIWTn' 'aic«1^ *1"^ ’T’R ?lf I 

^ (Replilia. L. rep® 

creeping) C2Jt%C^ <2[t% T?®r 

TOT ‘Sf^'l T*fTOT '0^ I ?^»TTfnnr TO 

(HfOT ^5®^ ^Ff^ TOfTTOT^ ^finit 


Ill 


cai%? «rr% I 

T. f^f^ris, ,’t. cntt?i ’rr*t i % i 

<S* CTCil j 5, (Chameleon) I 

Ttn I ^ f®nrl 

ir» ^ ^ I >8 fW^— 

f^raf #RuaF I (c^ ^ssrr ^tc?) 

^>m»r TO’ I WT «fTO ^«iTf^fN» 





Jift 'srfVrts’t r<<ij^ I c^, srf^ (?TCW? 

'S ^^^2l«rt^ C?fV?1 fT*rf^ f^T) f^RtS! ^5T?^ 

*tnl RT^ I ^C’TT C«OT^ 'ST'SfTO^ 15 ^ 1 

(R^^nn C5t% 

tajijl^ ^ I fV€t^ 

IrW 5Tt® I ’IT^^rl, ftR, OTf^, 

^ytfw <2rr^^ I<l1%^ (Avei. avia-bird) C2|^ 

I i?t^i ^vm w 

I 1 ^ 1 % ^5T=rr^ I ’TR^f^ 'BTfrnr 

CVii^^ *TTO ^ ^ I (^zm 'S ’tR^'StiT ^ ^ 

cfT^ c^ ^ I 3ff«rni*R: »r 1 

'3 siv^^ ^ »fj^- <irft^ I *f#iTi TOST^ nro 

f^ ■^l&?ri «^!bbj ^ I ^^rtf^r® *sF$^ff%t^ 

^ , cm tT»f ^nf^r 1 *rnnn, ftR, 

’Ttf^*!, TR^rr^ '«I5J 5RTOT1 

^cs I ’Tmi <2rt% fSff^ <2mr mints mw *ft^ 

I StarSR^tft ( migratory bifdi ) <^ 

(Rt^ ^tr®^ 

’ITC^ I ( Ostrich ) ^T^rrsf^ ( degenerate ) 

^Tfir ^ ^^tri B'^RT^ ISC'® *rTc? 1 

I *1T^^ <^%sr 

*tT'«irl '®rs*f t^f^rftc^w 

^'®, '®rrTt? ’TT^r'n’ 1 «2tt%c??r Tfirr^ <2nrtt^^ 

^ (R f’Tirf^f^ I «2tt^ 

%n. 'Sr^tc^nr (fossil) m 1 

j& ^ ( Archaeopteryx) mx 

CArchaeornithes) <2n'%C*r<i ^ I 





frtftwpr-isim' 





wnWIE^ ’EWrt"! •tnrtTO 

^r^rf«^5 ^ ^ I wtft «Fi^Si? «m^ RlirRlItwMPl# 

iT^linr srtwr i^jr ( 2lt% fTO’Pr TOfw? 

ste 'ijsR hfHli (?t^ imri ^Rwf»T wtft 



ft^^|5 «rt% Of^ ?tc^ I [Aot-efttar] , <r, lUffif I 

’t* [Gibbon] J *r. J 5. ’fOt?r j ?, I 

stT^Cf^ 51^ i '®rT^ I «i»t»PF«T 

>rRrnrrf^ C39%^«fT^^ (intermediale form ) 

^ I ^srtf? < 2 tT%, (TPR ( Ant-eater 

or Echidna)^ ^FftTfsP >8 (Ornilhorhynchut 

or duck-billed mole ) Wf^T I C-fDTTV eiT%llhr OT^ WtCT 






c?c?s 2»n “T” ^Tfirw 

( interclavicle ) ^ i 

t2fTf‘f©t%^ ^IXTT^^I (Mammalia, L mamma 

-breasr) (SSte I Cip(9r, 



«rr% C?«rm fl 5 , '®3F-f^ (Sperm-while) 

«r, I 

CTO, ?^r$ 'S?? ait^^ *1% I 

C??[ CWT^ cr^ C5TTn I (external car) TR1 

*TOmr3T ’tinr i ^f^r-TOr^ta?? to 

dft^ ^ ( Vibrwsae ) OT^ ^ I 

w *T^fT»TO I ^Fcsr, ^tot? tor^ 

«flSR (Sff^ 

TOa I *rfw (Exocoetus), 








fray 

^ryf'irf^’T? c*f«rfH ?^r?^ i 

(ExoooetuB). <r, (Rhacophorus) j ’t. (Draco). 

^ . 8, (Wrf)) (SomroptortiB) 

>rr<rr?‘r5T^ ^^»ri 

I 'siTfw «rf^ ti 








<2it^ 'str? ^rr^rrarf^ <2rT%?^ 

'sKi 3R*r^fn' ^^?flC5 ‘^J^x f^o '®rf%^^?r^z?Tr35 

^( Animal Kingdom ) 


’*ic**Hi**r^ (Invertebrate) 

^ cUtc«t.i 

(Protozoa) 

i 

ftijfsr <it*l ^1 •ffcpTl 
(Porifera) 

i 

(Ooelenterata) 

i 

ci5*i?i ^ ^1 
(Plabybelminthes) 

(Nemathelmintbes) 

i 

^1 

(Annelida) C^CPl 

^ 'aituc^tCWI- 
(Arbhopoda) 'at^cnterl 

i 

■TfJP ^ (Molluaoa) 

T 

(Eohinodermata) 


OTR^ fVorfeebrate) 

i 

f^5 ami[ ^ "Jitt 

(Lower chordatea) 

'smIWprR 

i 

(Lower varfcebrate) 
^C?Itii»f^f^fe v£i^< 

^t*l (Cold blooded) 

W ^ fifcjpj (PiBcea) 

C«NT 

4. 

(Amphibia) 

I 

^1 c^’rilifn?i (Eeptilia 

; 

(OTir^ 

t 

(Higher vertebrate) 

(Warm-blooded) 

i 

4 i 

*1^ ^ wT*rt|t ^ 5TOtf»iit 

(Aves) (Mammalia) 



> 1^ flT?*! Wt® I 

[Write a sBort aoooxint about the origin and progress of animals ] 

^ 1 “cal*N<rT^ T) fir?t 

I ^ »iit <nTC=rii «rt*t m 

I [Explain ^ith examples ^bat do yon mean 
by tbe term ‘'intermediate forms". State tbeir exact positions 
in the animal group and explain itn significance ] 

«\ fsraWf^ 'srt*ir^firc^ ^ *rr^ : 

(i) fws\ ffil (>.) («) (S) C#C51 (4) (-s) cw- 

^ (i) M c^#r (a) eim (^s)fe^*rtll' 

(ii) ’arnJCHtsfl (i'®) (is) filf^f^ (>4) i 

3 Arrange the following animals as per their phylum and 
class ;— 

(i) Tapeworm (li) Amoeba (in) Star-fish (iv) Earthworm 
(v) Prawn (vi) Roundworm (vii) Plasmodium (viii) Lates or 
Bhatki (ix) Coral (x) Octopus (xi) Ostrich (xii) Cockroach 
(xiii) Elephant (xiv) Guineapig (xv) Icthyophis. 

81 ^ 

<2rr®7^ m \ [Trace the 

progress of animals through evolution Draw a phylogenio chart 
showing respective phylum with suitable examples.] 



m 

( External Character of Some Common Animals 
^ i (Hydra) « 

’TT’^rc^ 



^5t?r I >. I ^<rf¥7. «, t 

B, ^3Fm.«, ^§1, *, «ram I 

I ?1 ^ «IT%lR C?r^v8 

'’srr^^FTt^ I ‘flm’ ^m\ ^ i ^ 


(?rT?Tl ^ <?f^ 5Ff^lIi cstTglT ^ t'^ ^«i 

^ ^ fti:?r ^-nr i cffz^ (*herma- 

phrodite ) fw^Tl^ | t^?r«i 

(Tf'Q?rl 5 

SI^SR" ^ I 5TC^?r »u^ f*f?F 

f?Tt^ >Trs! ’?fTC^ 1 

^1 ( basal disc ) ^ I 

( radially ) C2ll%^*I ( symmetrical 

%3^ fipTi I 1 ^^ 1%n^ 

^ I (Hy- 

postome ) ^sfl ^ I I 

^55fr?*f nf^nfr® BtfiriS 

^ fill5 T1 '®rt§l5 ’tr^^rl ( Tentacle ) I 

TO1 <2mf^^ mc?r 

( contractile ) I KK^ ^ ^ TR 

• • 

^ I ^ Tt^f^c^ “batteries of nematocysts” 

(defensive) ^3r I ^ntC^fC^lir f^, 
OfC^ <fT?R C^ C^ C^T*fTf 1^ ^ 

’TT'Q^ 1 '?53S»t*r^ ( Testes ) \ <tnn[ ^ncw?r 

GfC^ <fTR ^jFf*nr^^ CPn'Q ^iJ^fffjrf3I (7Ft*fTiff5 ^ TfT^T 
’W?! TO I ( Ovary ) ^ I »rrTO‘t'$: 

^ (?prTOf^ 

’Ic? •TTi TO TOT^ ^ I ^'STStC^ 

(mouth) ^ I 

’fWT^T^ ?STOf^ ^ I 



*fnr (Parent) irrt^i 1 ^ yrfl=r5tc^ 

Hydra vulgVM ) m?i 

( Pelmatohydra oligactis ) ^rpT^F <i}^ ^ <2[TO^ 

OT>Q ^ I C?FtWW^5l (Chloro- 

liydra viridiasima) "SITO ’T^S5I1 ^ ^ I 

<2fT% I 

^ / ('<$r&7 (Earthworm) g 

ctmr^ arrf&?r ( natural 

tilleri of the soil ) I ?1 

srsTr^r^s sitlN 3ic«fr i cfc^ *tT^?l 

■*n? I OTBtii f^ 1 CT cfTr?5iTc«fc*f 

*tT'8ll1 ^ ^tff?r bpasTfW ^ ( Pheretima ) | c^f^l 

^ fin ar ( genus ) ctCFfl^ CTT^?! I ’tl*! 

^ (SJTSW^S CtC 5 l e[^% I to C^l^l 

( Pheretima posthuma ) ctoTiT f^®j Cif'Q^I 

^®T I C*Trp1 “r*jri5 <2rwt^ (species) | c^ 

<2n% w\^vs ^ m to toi tow i 

> (TPf^l CTO^I 'Stm TO 'SIT^ *T^ 5T^ 5?? ^TO 
W CTOT^t^ ST^ I CTO^ (anterior end) 

fla ftc^ w ^ c-t^ i^mtus c^ I ^TO 

( posterior end ) eraj^’H' | FUstI ^?r? Ttfe^ 

^rf^ l^TO? ^ 1 (?pfirf53rr? i 

fwm ?r® fwuw cot« to totcp TOtft 

^ I \m TO1 CW^ TO^rt, =TO| m ( Cuticle ) 



’vwsfsT »rr<it?r«i <2ri% f^*i 


•« 


«rT«r 


finri I f^c5i^ srtr^ sTTt^rfirst^^ «ii^ TO*n Tt’t c?^ 
(ft? I cwf^^ fHc^^ fvf^ CR1 Ifni I 

ffOT ’=?TO I 

s^rf? <pr^^ <2}f^55f^ i c*pf^(i>»it^ 

C^’^TC'^S (aegment 
jr metamere or somite) I 

2(f5f^ ^'0 CWTTT^ >3^ 

1 (ftl^ ^>53 *rf^ 

^frssTl «h5-v2rtft^ (Septum) 

I lilt <2t'? «2ttfl^ft^ TR 

/> 

rff^T mm 

l'5TTR f^CTTTR^transverse groove)' 

rR CVfm I ‘5^(5 •: 

iwf^^ c#mr3 

cvf^^ ^rrc^ I,, 
c^lM M?r?l‘ 

f^r*R cvr«rt ^ I 
5rfTO*r?r «2jf^c^R va?ft 

'Cliteltum or Cingullum) ^C®T I 
CWW» C-R C*fW 3Ft^“ 

CSf^^'Sf^ TR tWl TTf^ 

^c^Rsc*R^?r ’TTc^ 

^ *Tt^ ^’^TR 
tf ^ ^ Rf^I (Chaeta) (?rf^ ^ I C^CFR OfPf 



• 

c^cyfj or^tR 

(^^c*R)^,f^; 

®, I», ri.^-VRfifar I 

‘, wsR-twflnr 1 





»» ■ 

^ firs (jTfl I OTC55 iit'W (jf^sira? Pti^ 

fir? la^ls 3it?»tfit« (?tife3 fire? ?fiic5 «ftt? I ^?re? 

?l (Proitomium. Gk Pro-front 

r 

atoma» mouth ) \ ft;? f<vsilH 

( mouth ) I fm Ci^ 

^ I feff ( Anal opening ) I 

<Mm c^cfe? (ventral) Tm fwr^ i 
( female gonopore ) ^sfl Vi I 

( male gonopore ) ^ I 

^^<frcir oim fffc^ ^<n Wife c*fW'Qw 

<ij^t cwm(?i-rfe 

fWTO I ^ ( depression ) sic^fj \ 

uqt «?*R-'®OTnr ( genital papillae ) ^ ^ I 

clcfe?r fjfc^ir ^ n*l»5r =R3r 

Csr^lC'Q^ W?[?1 I oit 

fW<9 ( apermathecal apertures ) ^ 

Vi I otico? 

C?l^lC'9<r armtaif^C^ «fl^ 

arn:^ l ( Dorial pore ) ^ I OiZVi 

^Vi ^3)1^ ^15 

I C*fC^ 

^ I (Nephrido- 

pore. Gk. nephroa* kidney. pore=opening) ^e*I1 V I 

(Annelida) 

(Chaetbpoda) I 



^«W9f»r ^r feaifFs a fw«i *«' 

/ 

I (Prawn <«palaemon carcinus) 

# 

<2tT%tW 

TC«rj I c^2ttf5^ iFf5*T 

rtijTQ I ^*rr<'r^: =ift, 

fl^'s Tf>T 1 TTSTII^ ’MWl, ^ 

sptTl f&sf^ Cf^l ^ I fto fevf^ (Palaemon carcinus) 

^t«rr^‘t^: f^ ^ ^ i 

'|5T ^sr Vi3^5 ftc^ n»6^T^ >P^ 

I FTCSTtr® C*^ ^ I «rr^ FT^TI (compressed) 

f«f^ (Convex) fff^ 'CPTS^T (Concave) | 

?ff’HTi fs^T ^TC'n ^1 

'i) f*f^“^v*t Tl (Cephalic region, cephalic - head) y 

Cii) (Thoracic region, thorax ■=the part of the trunk 
between the neck and the abdomen) ; (iii) 

5t^ ^ 'Sit,*! ( Abdominal region) | 

s 

3 ^ I '8r\*tc^ 

^ ( Cephalothorax ) ^vfl I 

(?f^ ^“TsrT^W (calcium carbonate) C^tW 

JKI 'STTf^ I CTO^ ( cuticle ) ^ ^ I 

iWTC^nc^TC^^ f I ®ni1 31^ 

W l C ^I f^TO I 

: carapace ) ^fl ^ ^ I ’RP « ^Tfl 

^ ^St«l (Rostrum) ^1 

^ ^tc?r ##1 c^^lwstr? I ^Tiru^fc^ t{^ <rt?r c’nKC’rl- 
.^rtTR^ii *TTr^ •nf^vi *rf'!>*'ti *tft^ thiI 



, j 








(^lis) 'BfT^ ^ I t£i^ <11^ 

( Branchiofteigite. Gk. branchiate •■giU j 
itego - cover ) ^ ^ I fsft 

^ I nir nwc^rl* 

’TfTOTO 3f^ I <3^ 

jpSRTt^ (sclerite ) | ) 

5f^1, C^'tT^ c^*r ^'‘rniiTl I cfe^PR 

( Telioo ) ^1 ^ I srfW ^finrl *(? 

CPTN ( Cephalic appendage ) f^TR I 

-}W^ ^ 'SpftCM ( ventrally ) ^TtC^ \ 

'5T^^ ^ Tl ^R*f ’H n?r "STt^ C«rrBl (Thoracic 

appendage ) <jrTC^ I ^ ff3?pm%?r ’^f'Q c^Jir*t 

c*lt^ ^ ^.^1 (Abdominal 

ippendage) I C^fTC^^ C’l^srR’^tT^rtf^^ (OTl 

ii)^\ ’Sf^^ CBft^l, CWt^ ^*Tf» 

H?! CffC^ «rR^, ■ai'Srsl^ C1^ *tf5 

*?ni^ I TO TfRr® <?Rip 

fmn I 

^ *fTc:? <3^ <?it^ ^ 

( compound eye ) TO I 
IC5RJ ( Stalk ) efafistr^t 'brTts I 

r? 1 ^35^TOPf ^ ^ ’ItW^ 

n 5 vfl^t ^^[Trc ’U*? (Antennal cpine) ^*rl ‘^PTI fv§hr 

^rTTO c^ fHro tW'R i 

Vfft, ( Hepatic spine ) ^ ^ I f^vf^ 

: mouth ) CTO? C^IC^ fs(C^ C»nm*TRTOtf^ ^tct? 

1 <^lP5tc? ^ (slit like) <«?l »rTTO1Vs 





m] I m c*rw«?r ^s^it^n 

•Itjffey < anal opatfinff ) «ftr^ | 

C’TtW I fe?- 

ffe? ( female geikited opening ) <t^l>3r 

^-^‘ttTJf^ C’ftsT^ ^-^if fm ( ma^i^^genflal 

opening) ^ 1 C^t^ 

cm^ ^tf5 Tm c?^ 1 I ’qwfWR^ 

’W<C5f^ sTf I ^<rf» ig^ ta 

( renal opening) ^ i ^twl f5^f^ 

<2rT% I (?lt^1 

^ I 

^ ^ I T< ^ ^cfspTff >ri^ Rl 

ft-f5?f5^ '3 taft?! c^r^r^r 

^’^hx^ ^ 2fir *ir<n(^ c?^T^ I ^in-ffef^“s 

^ff’t*f ^ nct^ ajrl^^fefwl ( Crustacea ; 

crusta- hard shell ) CS^^ W^I'af #1$ I 

y» 

f\y ^ I ^srfa?!?«tt2*Tl (Cockroach = Periplaneta amencana) 

^mjT^r^rt €w^ ^■<» m *6 

^f*T I tm C»f^ ^trt f^f^iT 5r^ 

«ff%5f*r ( Bilaterally symmetrical) | t5> 
^vs tf<i* ^ I ^TwrWTf 

^ TO. ^ f^, If? ^*rii i 

TOtlP^m ^ »RF’mrir TO1 »R?5F I '^’TT^ 

»f?^n TO I ^TO TO C*f# «rT? TOlft in:«if'w 

( eutide ) ifTst ^fs t TOtfr W 



qpi ^ ^ ^awpra i{^ ’tH 

f ( amenna ) iPlOTtt I »> 

ra to ^ 1^^ 

s) 'tot ^ ^ ^ CW’WCiW (Graph 

^r ) 4® I ®''5 «^ '^’'^ 



•(<: ihvii 

^.f5N, o.Orf^, 8. 

c, wr^ ^ j ^ . ’"• • 

#ni1 >rml C’twwt^ 'rfn Of’ll’m l ^?lc^ ( Fenetira.) 

4^511 I'SIt^rTW-R ’IT'W ’''® 

m CT^ ’I1?[ I <at ’=i;'CT <l|HC3Pf5t^l*t ( epicranium ) Myt I 

^ ^ c^msw 

'Srititn "TWI ^15 ’"fj^ (. front ) ^« 

?!pra m:< -4=f# '=<-1-f^l^ 1%i T| ( gana ) 

^ ^ssi appra ’tt’it’ni 

(arpeaa)^l jR^PWOT’to^ 

im»iPro ff^ S’lntii ^ PilaW (labm in) 

^1 cm^to wra ^ ft? 'sto ‘flw 

^ fsiwfil VflS^ (■toiiA)t UlftSW 'S’lWrt- 



iPttifSns I ^^triir f^ror ^ f^ir ^ *rtr* 

4?rart^l i 

t Mandible «r<rc^-n::i?r 



{ism ^ 

^’tfsr I 
CTf%«T1 (Manilla) 
?5 ti ^i c?m ^ 
1^=r 
3Ri 

(Pro¬ 
thorax ) j 
(meso-thorax) 

(meta¬ 
thorax ) I 


<2^^ '5r*c»f^ 


«iWiT9rhr 5rhif^_^ii i •aNc^fPi^ , 
j «. V? j 8, , «, 3Ft^f5nfr»r; 

•, CTftprn ^; •»» «r<n:?ftrtr?r ^ i ^ ant^- 

^j ^", 2P3p^ {j 


c£i^|S 'srr^«l, 
'STm*! 

til?? ^ 


trc^ 1 '5rr??«r®t% i tfl?? 

^^tapc? ^1 ?Tc?f| 

?t?i ^smi 

1^ r' 4?? ^fr^rr^i ’tg: ^Vs ^srr?r»rtgfi ??? ?PPCt? 
« 

<br^«rt f ftMh d«FT5$i ?T?T^ ^c*fT»ri *tTnr i ^twn 

W W ?W1 c^rfw? i^'oT? (?*Pt?it^f^ 

1 

* *** *_***• 

nf* Tft? f wf ^t"r T^’ OtW 






^WWf ^fllN wfff ?Tfltft^ m?^ « 

V 

0lM^^nTr^*TTiHfew^rrc?^5f?<^fsf5wn?r^^ 
*Tf^#f^^ I e^ ^?rfl?r$ '»rmf *Tt^ ^ ^snn? i ^ 
^ap (Curved clawi) <?f^ ^ I tu^ t^SjrfP 

^snt.®Ttl '&W(Thoracic appendage)^ ^ (Walk¬ 
ing legt) ^ I ’iTfft *TP<fb-< '«r5rrar OT ^ ^ l 

^ ^ ^ ?»(& OT^ro ’ffro I 

'Q sm Cff^^'QC^ C5f^^'?3fe I 

§wr?? 

C^ ^ I ft-'arRcm^ O'?? I 

fffc^ cTfr^^ sf^ ^arm^ ?rT^*i ^ i 

^rt^rmsm =t^5i ^ «rfr«r ^?r?l ft^f^rft^r ^*tn>r 

(?r^l I ^ ( style ) ^1 ^ I 

'^rnrr^mf^ Tr*R w? nm 

^vi\ of’^ ^ I t^Ti cetw's ^ 

^ I Wt^»r ( Anal cercus ) ^ I S[^f5 

^tw^ir sr«fT^c5T (Anus) f^wr^ I 

sr<iT-^r^ ttc^ srtn-^ '« n*Fpt-^c^w ^ 

'AT c^arN c5iT^ ^ c^TTPl fe I - (?[^^ ^c??r 
W5 Ttc^r carM c'srN to » 

’Brr?r*tw?r cro ^ c®r^5l ’tt^rffe? ^ 

( Spiracle ) | fef ( Male genital 

opening ) sRsr ^ CW^’JfrQ^ *1111^ 

ffeff (Female genital opening) 

« f 

^?«**rmtir c*R;^ •itc^r (v^tro- 

klerally) f^WR\ »£IT^ 

% yc^ 1 l*r hst Insecta, inseclum-cut 

.•4iw^ % f9it%7 sr^ 





r 




^ I Clt^ ( Centipede •, cent •"hundred \ 

Podua — foot) 

( Scolopendra ) 

' Gifc^f ^^^rsr«^5: ^ <2fT% c»r^ ^ i 

fH irf^ (srr?r i 

Ti ^rr^[-Pi^jiiT^ ^5®rr^ <2rr^ ^^cw?r of'^ 
TO I mTO*r52 ^ ^ 

^TT >9 c^ 

csrr^ I ^TO cvr? '9 TOrtrro 

51V5 ( aegmenta ) f^rw I 

f^TO 31^ 

cTff^c^ TOnrr^ «2fT%(5^ TO 
5^TO^I (2ff^ f^^?r f?c^ 

<2fTO ff^TOT*! 'TOI <5^? 19^ ^ 
^f^TO?*! ^ TO*f^ '9^fe TOirl 

'^fsT (cuticle) TOPTi i 

5=^tTOT Tl wrsrfro 

^ I ^ TO’I 

c^rf^T^j^ ^ 3i«jri—(i) siT’^ri ti 

(») ( trunk ) I 3iT<?rtft '5[C*^TOF3 

ff^^TO^-TOI ^XfS I Gf^ 3I?(J. 

^ TO ^9^? tTO ^ 

’WtTO CnZ^ I JTTTO 

f^PF C^Kf? 

^*Ffira1 C^*f ®T^ tsT? (Antenna) ftswiH i <2tT%? 



^'»K ftai 

c«^c»r f%r? 

orTO I 

>, 4tf^ cariTFi 

5^ TOT I 



sTtrr^sm^ srr<(T «2r^rt^ i 

?1 5rT<«IT^ ^ ^ “IJI? >I?I®rff^ ( simple 

eye or Ocelli ) f^^sT-R l siNH C*1Z:^ 

(?(’«n m\ ( mouth ) I 

’TfC*f (MPS\ ^fejT tmc^rl CPfatST ( mandible ) '*rtr^ I 
^^ivsl CFfTK I 

( labium ) ^*1t3T I 

\fl^ C^®l1 ( second maxilla ) ^ 

^ I 

< basal end ) I ‘SJW CsrfVTl 

( first maxilla ) ^ | 

Of^ ^ I ( labium ) | «ii^ c*t^ 

^ W ^ I 

<2[<ir3i •jft^ i ^’*fT?r9f^ 

^msf? ^iz*\ ^nre^ ’tre^ i 

fe*Tt3T'9l^ irmsf^’s I c*t^ 

» 

^*1Tr5f^ CPC^^S I f(U5^ ’T^T'K fTO 

f53f ( Anus ) f^siH 

CW^1 W I ft® (.genital opening) 

^ I tg^f^5ff^f*r^ i 

TC^ ( Myriapoda ) 

ftfWtC^I ( Chilopoda ) <2rf% I 

^ I ( Spider ) 

srtwn ^ 'crrz:? i cw^i t 1 (TTt’f-wtFR 

laffTr^ Tt*il CBic^ I #t-srTwrt •Si^-*HWf1 



*8 


^ ^ I ^^1 <3p-srrwrf^ ot c^ <2r^Tn*fl^ r 
‘arrwTO ®T5 t’ #t-3itwrT?rr^ ^ i cto^ 

cw's^ ^sFf: 

C5f^ ^ (i) 3rr<«ri's ^ 

(proioma) ^1 ^ I (ii) ^ 

C^TfC^It^rl (Opisthosoma; opiithos= behind ; soma^lbody) I 


^*trTr5= -fl^T?r TR1 I 

cvf^ c^ (?rtpr 



irt^l I C'SITHT^I 

( carapace ) 

'srff^ I ffl1- 
C’lm sftc^ ^5^(5 
<£fT5tt^ t^^srr^ I ^ 

^Tcn^rr^ ^ 

^ I <sii^ 


srrwt^ ofsftrsn 1 

>, j CTfsi ; 'a, ^ w, 

8, 5^ I «, ; *, ^fUr 

5^ *rw f5i®3rr^ I 


'5f?*ff5 v8 I f^^hr 
^»»ffg <>rr^11 

5rT<?itfe^'=rf^^ 
*5^? ^^rl' 

w\^ I «r|^ 


8nr®rff^ ^ fwm=T I c^atc^rw 

^*<c^ ^ m ^us wi cerr^i ^at^r 1 ^iT^fK %^Trc^ te?c*f 

?i 33jrfe?i& (mouth) ^rt^ 1 ^Twzm 

Jfllvw? ( Chelicera ) 

^sncf <2fc^5T^ c^^Tpm? air*f =^1 c^feWtPt 

(pedipaipi) ^rm ^atw f^wr^i I ^ c^arc^ 



Ftf^ c«rN ^*rrci i ^s^rr^'sf^ ^tc? (!««•) 

I ’^5r©f^ c^ sni '8 ^ ^ 1 ^sim^ *t? 
f^r®^ srrc«jr ^ -fft^ i 

ci^ ^ Tl fs^fS ^3p f^sTR I 

^?l ^<rf^‘r®; ^ ^*«ri“- 

^5f-^5r, ;i^-^5t w^T’T I wrsTc^ir 

c’tc^ ^ ^ T^^ -srf^ ^rtr^ i <2tr5i^ 

^sf^i I lilt '2rt^'®1%r^ «5lf^ 

( SpinniDg gland ) ^ 1 §??-^*s5I?t 
<2tft^f^ i£i^? lat <311^1^^ ^ f^3? I fe 
^ 1 c’lc^ fwr^ 

v£l^f& *ttwl <2hf «#1 ft^5lT=I ^5T-fe? (genital 

opening) «irrc^ | <ttlj%i? ( Anus ) (?*R<2tTC^ 

13im^1 '5rmr«J,TC*Tf^ (Ara- 

chnoidea) (Araneida) CS*I% «2rr% I 

<i I ( Snail= Pila globosa) 

CT Tpi^ (Tff^f ^1 «2t«rT=i^: ^ > 

iq^iSt^^ »rf^^ 5g^C5T TT^ TOf, *tt^ (Apple snail 

or Pond snail) ^ l ^ I 

C5fr*f CT ’TT'S?! TO Pila- 

globosa I ft^TT isr^T^ TO,^ WT TO ^ I TOTi?^? CTO C^ 
^rTTO*!^: TO TOt^ TO Achatina fulica. “fTTO*^ 

5»R<2rf^ t¥« TOrs ^fTO ^*1 ORm 

TOc^ I ^rrtsTi ’iTTO'i^: cTOi Ti TOnror 

TO I tro (?f'8^1 ^ : 

tro CTOICT^ ( ihell ) 1^5^ eim TO^!i 



4» WPnW^-<2rc^ 

c^ft^i^ft prr*iT^ f^nri f^ *tv 

^Ti<?i ^«rm«i c?tl \ «T3T5ti^ I 

I CTT^T^ *Tf^®rr^ pTflif^ *n^ cw^i i c*m *Tr?f^ 

c^rt^iTt^ I vrf^®rr# i 

c^fiTO^ c^ *tfc^^ c^'RT^ irt^sil ^1 

{ operculum ) l^sit^f I ^ I ^<rf<r®t^S f^JHlK 

<2tT^ 15^ ^51^ (?f^C^ 



- ^cif^ f53f 

«, •s^m "^f^i j 8, ■^[^1,«, 3i^Tf^. tt, c^rtsT^ I 

Tfr^ I ^1-(7 p^ 1 ^51^ UT^^I ^j%Tl m I 

<?n^ ^Tt®Tt^ Slt*^ 'Q ^ (?f^1 TO I *tT^TO 

^ I 'sf'Srst^ CTOTfTO «il'^" ^f*5Tf®T^ fs^ I 

?l c*Tc^^ f3r^5^?r ofTO i *ff^^ 

FT^f^ ’tHR Tot I 

<2tpr art^t^ fTOt=T i 

arf^rlfe T^srstc^ Tot <5^? ^TO (Snout) 

JlT^*t^: ^ TTTO TO I ^ <fTR ?[^ 



»TT>iT?r«i <211% 

caW ( Tentacles ) c^f’^Tl I <sim carM^ C5T^ 

srfC^ 'S to (Mouth) 1 toT^ \ 

^fwt'sf^ ^1^ =i1 If 

(TT^af^ carT'^rfe) ?c»f I f^rtl^ 

<?tT?:^ ^^ 11 :^ 'BfOT ^ r 

to I 

^f%*! fe Cff^1 I '8rH*»ft{? (Genital 

opening ) ^ | amto^ ^C*t^ ( Anus ) fw^lT^ I 

c?c^^ 'srr^'S wf^sj fpft^ to I 

(Respiratory aperture ) ^1 | 

^ (TT Tf>T ^T<rr^®r52 'sr^at^f^ 5rj?fy 



^'bST^ fror , » 

cw^rT^ ^^cv6i^ I T, ** 11^4 I i, I <1 "^f^— 

, ». . 8, «r5pr-to, *. «i'f; <!», ’pf 1 

*rr^f5c^ c?^ i 

^ Vi I ^1 

<rrf^ I =rmi ^ i ^ apiv 

TTf’r (?f^ ^ I c*t^ mrw 

15^ (?m ijrni srr^ i 'SRTf? km v% 

c?^ TO I ’t?!? vi^ <a?? torto i -ftn »rTi i vm ^^rntr^r 
‘2ton:5r c^^ii ^ i ?rrTO ^ ^fwf 

toroi <ij^ ^ 5ir|^TO>to toc?r 



I '^ni'St ^rf^nri 

( Tentacular) ^ ^ I iW 

^fifif-ftiff J Genital aperture ) <?rf^ | 

^ Tl (Mullaaca) *tC^W ^=1^% 

( Gaatropoda ) \ 

I =?J5^'sqti^ (Rohu =Labeo rohita) 

^ I vs ^ 

^?rrTl to i c ^ 

C^ ^TOl Ttn ^U5 nK^ I C’^T^ ^ I 

>itU^ Clift'S C^rtftfel ( Labeo rohita ) | 

to i 

fsri ^5T CN :iT^ To ^smcWT 

vg^!j NQ^ siU^ ^m CTO^ OT'S I 

ot^ crrc^^ cvfu^ to \ cro^ ^(s 

toro: *rr^=n (?r% sn®! ^ i sif^ 

( Head region ), 

TO^’'lt?[ ’TOffJ? «fC^ 'BI?.*! ( Trunk 

region) ^1 (TOHT (TO *1% 

^’TOCW(Tail region) ^ Vi \ (?f?torcTO 

®rrTO*i I tro to? (m?? TOai^ ctottto ^cto 
TO1 '®rrf51 VJM ^to ^^fTOi 

TOrTRl I ^ip|5 4K (?ff TOimr® ^lf\W\ 

?stoT to? flTW ( Concentric line ) TO 

Of^ TO I FaSft^H ?1 I^rt^jrars ( Cycloid ) 

^ TOTI ^ TO?? TO htoj? ?C<n vq5jsf5 i ?|r^ ^rTCTO 
?T?tf5 'fl?? ^TO TOT? ^<3^? fite¥ 



< Ventrally) fwTR I ^’lOT cmpT 

cnrrA^ TW ^srt^ I cmUm 

’ifTCT I ( Barbel ) ^ | «r^ 

< Sensitive ) | (Median line) 

<s^ I ^ ( External naret) I 



^iii< frot 

^ 3itr^? c»r«ft5i I >, I ^ftisrrJTtTS i «. 

8, C5t^ . 8, ; '!», "'tr^^'i j •', •rt^pii , K ^-nf<pn . 

», ^. C35t%-^mi. 

Wrt; ! ^8, c*i^ j it, cs^JTwt i 

^’!», la^ ^T*t ^ cw^i I 

^ iTW^t^ (Nasal Passage) twl (Buccal cavity) 

^ I ?r?:RT>!T^Cai^ ^TH:^ 

CWf^ ^Vs ^ fWT^ I ^ 

♦rr^i 

^ I <^1^ (OTtspr 

( Nictitating membrane ) ^ ^ ^ ^ I ^ 


^?r Tl ^Fflnri ’»r^f9arw? 

^t'*Tl[^ ( Operculum ) cvf^ | ^^sT;T^?ft5T 
( Free margin > *Tf^1 nfl I ’tfl 

^srf^ ( Gill cavity ) ^ TO” \ 

^ ?i iCfrsroafiT 

(Branchiostegal membrane) I 

^TTF ^fT’t C*f^ I 

^ cff^ ^ I wt’tft ^ frnd f^c^ c®T'©f^c^ 

5f^ Cif^ a «sjf^ ( Sense 

gland ) fw^TH I (7^^ ^£1^ Wf 

( Lateral line sense organ ) ^ I 

^ c*fr^ ’I'm c'r^i ^ i srt^fj 

’Tf^ I ^2tf5^5 *tr^m 51^ I 

ft5[-(3r ( fin-ray ) ^ | «£i^ ft^'®f^ nps^ 

©tsnsH TRI ^?5jNgi *1T^RK 'SIT^T? I ^1ZW^ 

IIt f^nn:^ }£l^«srr5l C^’^fl l (pectoral- 

fin) ^ ^ I W5?i ^ ^ ^ f«R-c^ 

I <£i^cwt^i c*f^i i 

( pelvic fin ) ^1 I ^ f^-C^ \ 

(paired fin) ^ 

^ I cjsrr^-’tN^rm ttr 1^ttf^fer 

(cloaca) I *th«Rl (unpaired fin) 

( anal fin ) | cwm m «Tt«(^ TOI I 

OT8r-^»rtr W»rl ( caudal fin ) ^f^n ^ l 
WPrt 5r«fi ^ 11^ »pimn’f I f*ici?i ar«nmtir 



Wsi1 I ( dorsal fin ) 

^ CTOtft f^-CT f^5lK I 

?p^ «rt^ ^ ( pieces ) 

( teleostei ) ^Tt^feTSTSf^ ( cyprinoidae ) 

C^manr ^ I '5l^C»ttf«r5 ( cold blooded ) ^ \ 
jl^l ^sit^ ( Singi =Hetcropneustes fossilis ) 

^ '9 ^ * 21 ^ 

^ 1 C^^‘1 ’fU? ^1 I (?ltw3/ siTC^ 3[W 

^ 5iT<?n i 

( oxygen ) siT’^tl 

I 3itf ^*1 

trf^i 1 im^^ ^ (Jeol fish) ^ i 

Tr^^rtCW *tf'Q^ ^Tq'ST^? Heteropneustcs 

fossilis 1 (Tf<3’si1 : 

f^r® siTi:!^ CVf^ ^-if^fl^ I CW^ ai1«rl, ( trunk ) 

’Tf'^sTi I 

cm^T^T 

'*PTf^ I 'llr-i 

<fTr^ 1 3it-7f9r I ^ 

^ 'Q cmf^rsi ^r??2^*iT^i:m fTC^T^ fwr^ i f-ifg 

(?rr^ 'Sltfelfe '^sT^ ( barbel ) f?f^3lH I 

I f*rf«5iTc55f cM^T^sq^r «rT:^ 

I '=rr^t^ c&nT3T f^m ci5tTrt«^ 

« » ^ 

Jsgt(5 ^f^?n tQ ^ 'eitc^ I 5jfj[;^t»rRcai^ ^Tc*f 

5^fwiri ai^c«rr?i f^^sfT=i i 






(srr^fT 

^Ft^Tfirr^ Ti ta »£i^w^5i ^^“^t**t5rl 

( pectoral fin ) I fissT-C? 

t 

I i£i^; ^TTci I 

^ < 2 rf^ fwsiT^ I C<sltft- 

'# pelvic fin ) RTfC^ I 

’^Tfr^ I ( anal 

opening ) fw^rt^T I C=TW-^“5T?t *1t^^1 

01^ oft^i Tff^^ *>fT^;i1 oft\ ^1 la^ 

vftl ( anal fin ) ^ | f 

cm^ ca^^ c^T^rt^K I 

^ ^'*’1^1 ( dorsal fin ) \ 

^ I Ni% ^a^ tff^fi^ i^f*flT I 

f“fr$ ^n c^*t wti^ sitmfe sp^®! 

^ I f^f« 3Tti ^Pi 'srt^ 

I f^f« ^ ( places ) C2}%^ 

VQ C&fir^S^t^ ( teleostei ) Ci^&tCiTtfHS^- 

1&f& ( Heteropneustedae ) ‘2ft% I 

( cold-blooded ) I 

'*50 I ‘Slt'^^ ( Magur=Claiias batrachus ) 

f^f$ la^? srf'©^ ifTi::!^ 3ic«fT Tm "siNT^ <sir^'Q cs^ \ 

3rtri^ f^sff JTt^ I 

ta irf'®^ SfTCI? (?f'3?| i 

^ 3it®ir 5itci^ srf«?ri f*tf® 3itu^?r 5it<m si^ 511 * 1^1 's 6^8^ 1 iiT^ 
Ff3l^1 T^J(\ I 

^ventral) I »a^? CPtTtsT Tt^Tl 

^ftssrW^W 




Wiii, ■». CSM, e. ■5 5:8, stw, «., "'irlfOT . \ -ji-nmi, »■. ■^te 

». i*, C>!5-JIW ’tml, i>,, «.caif^ 'If^HI i< ' 












c, i-v^^ ^1^1 

i ^\W> c^\ 2 - «> 0 «v \\’X 


«;.A 

xy\<^ 




?e.V0Hc\ 'T^^^'V^'' 

A' -'‘'i ' W ‘^‘^' 

iWi* \;-vv.-«-'j'^’'^'^’ W ’'®-J 

sC^X^ *^^'-5 ■^'i'^Tft'^ yvv-'TfC'y 

\5 , 




WT?*i »£rr%i 

I c’tMpm 6^ of'^t 

^5Trwi:>^T i^tc^ ■^t^i^l ^1 

( gill-cover ) \ FTf^lyr^ f^f®3itr5?r ^ 

( barbel ) Of^ I ^^CVfC-tT 

^^■nsi rf^ vz^ I 

5fh:=Tt*rUCai^ f^WR <i3^f5 *tfC^ I 

'©^ C?^1 ©*^ 

CSCE'S ^1 I 3itR? ftic^ ^ 3l*fTC^^t^ 

^-^N*T1 ( dorsal fin ) ’iltR I ^ft'^Tf^ 

f-pffir fsf? VI m I 

^^31 I ( pectoral fin ) C^R'S ^?1 o t 

RT^ «il^RTf5 f5p3I-R I ^ 

tr^tc^i I '®iTOf¥=r- 

R©t% I ^■Sp-W3?tft^ (pectoial fin) f^fR C«Jf^-^Wt 
( pelvic fin ) ^TR l o C?# C^ 

^ ^51 j%=r-R rW5[R 1 &Y^ ’^ft'Rt^ =isfj^^ ’SRT 
R^fi 1 ^2|<?(3if5 (anus) (genital 

opening ) i la^f? I *1T3- 

^r?o itfC^ ^p\^] f3^^ff^"5 1 ^51^ 

( anal f in ) | (caudal fin ) 

'^'^x c'^RTt^^ I '5i?*ff5R rI^t I 

srT©^ ^n fifs SitR^ 5[^ I ^tc^T «2im Tto 

s I ;itQ^ ;iTf ( pieces ) 

(teleostei ) ( clari- 

dae ) <2|T% | ( cold blopded ) ^ \ 

y' 

/ 

*^*5 I (Koi —Anabas tetudineus) 

srn I ^*ftR^ ^ 

WU\ I CffR^ <^1^? .3[t©^ sftR^r 

'»rf^f^©5 ’srf’na "^rtcf i Hfs ^v>. sim 



I f^*! 

t:ff'S^ I • 

sitc^ si-^^rtfe 1 sit^sfrfe ^^Tr*t 'Brrf^ i 

■3rr*^r^ ( ventral ) f^C^ 

CFRm c^^fsT f^?l I 

0?T^[Ti:®^^ CR’T'S 5T^1 ( mouth > I 

I ^fTS^f^T^cai^ flwc=T 

cnKfTT^ vx ftI m ^tf? ^?1 '®rf^'51 

Tsrf’^K ^ ntc-^ '5T*f5m^f^ ^1 

(operculum ) I ?ft^ ^ft^lWl 

( toothed ) I (31^1 ( lateral line sense organ ) 

c^m rtrs ^Tft^ i:5Tr^ c-m ft’^^ i 
%c-f I oi-rwu ^^(5 'sf M ^s[ ^Tc^Tfc:^ <[\ 

wt^1 ftfr^^i ^ftc^T <ii^fti:^ m cwi^ c^T^ 
^1 I ^t»f ( ctenoid 

Bcale ) ?r^1 ^ I CVfC^ I ^*^-'*ti’*f^t1& 

( pectoral girdle ) 5T^1 f<r 's^-st off C^T^TW I 

ft^-c^ «?IT(:^ I carf^-^t^^ ( pelvic fin ) eg# 

iftr^j^r-s g?[f& f¥^*e^ ®iTe^ i sirin' fts=i-c# 

I c2fr^-nT«Ri fta, k^i:m 
(anus) I ftesf^ c^-tf^ ftfg^r c^^- 

ft5i?[“r^ f^f*i^ I 

( anal fin ) ^«T1 I G-f ®r?1 

'« ft^ I ‘2f’i5f '«te^ 

i •f¥^-c^'©ftT ^siT^ft's I 

<2rr^ f?p^-c< •ii^esi ’ff^-^!:5T?f 

Cl^ ^-«f 'Sff^pfc^ ^5f I 'tT<.-'1 

^4-W511 ( dorsal fin ) I f^^r-C^ v:'.;^''| 

3[c«g 

##r®ftT ^TT^tRi sir«fj gpi^ C 













\>r 


WTO f^5r-c?r =Tw^ troi ^-W5iT^ 

Ci'^n ’ffe'5 TO I ^-nrtTO ^ fff I C»Tw4(^lP|t 

’tt’l|irrt& ( caudal fin ) C’ttsTf^tiT CTOl# f^-C? 

I 19^ f¥^-C^'9f% f^'9 (?r8r-^^5!tf 

C*T^ I CIT^ (TOf 

*:TOrtTO c^rf^ TO I t5T?1 ^TO«^5: wk 

^ I 3fTl f*ir*R ( Pieces ) C2!t%?r 
( Teleoatei ) ifliftTOlfef% ( anaban- 

tidae ) C^CvS^ ^2it% I ^1 « ( cold-blooded ) ^ \ 

I ( Toad=BBufo melanostictus ) 

'TO^TOT^, 55R N3 

^U\] TOC«^ <2tTO i^r-tly I c^f^ TO1 ^TO^ TO®^ Gff^Cs 

''iT'S^ TO, ^’itl TO®o CTO1 ^1®,, CW1 itTOI 

<frc^IC^ I ^ sitTO'r®: 'iiVs 

TOT ^TO>T TO I ■^l C^T^ TOC®'< 

^5Tw istfs c^?s^ c^cwi c^r^sn i toti (Ti 
TO®, TO "or^ ^t^r Bufo melanostictus 

tTO c?'S^1 : 

TOc®T -nt^ 31^ I 5iTc^ 3itc^ 

^ I f*ic55^ fTO^ ^®, C*lcN CBW TO 

I Of^f? :iN1 'Q I TO ^1 C^TBr cvjc? 

I CTO^ TOfl ^tC^rl C^TTOTO CtT^T^ 

C?T^ ( Warts ) I TO?1 (TOO csilj 

0 ^-r ^2tj^ ’ifTOC'l ^ w fTO^ 

hji\ TO^ I fffc^ ^1 nt’JJl TO?F^ 

cPTOTO <2if?[-(??T^ I fc3fi 3rjT(s, ?i (srr® 



<Stf%^iI ( bilaterally symmetrical ) ^?rfC^ 

^rrf^ ^STR Tfsi ^tr*f?r 

^Rc^T^STC^ 5Ft?iTJT ^ I siT’^rtf^ <2iPi is\^i 

( mouth ) 31TW C&rm CetTR 

I Tl 6'8^1 U?? ^<1?r C5TTf^ 'O RC5^ 

^nC^T^CTT®! CPT’^ ^^'9 fn^(R ^ I siT^ift^ 



'o^iTifsat 

fT^n ^-iti'esr ^f^tff% c*»5rrjr i i, 5 ^f^Hi^Hgi,'s, c^<r, 
8, ^-Refl ’Iffi ; C. , *, «13tlTri^ , b-, fPiQ’lt? J 

<9, ntr^ , ^o, 'si’nrr^^ j “t? 1 


^ nfc*f f^^siR I 

( nasal passage ) ^^R'RRC® 

fsif^^ ^?lTcf 1 ^f^R-Rf^Cgi^ 

fWR I C-nm ( bulging ) \ 

'Strife f5^f& nt^1 I CTT^I 

®lt^1 ( upper eyelid ) | ( lower eyelid ) 

j^Ffl, ^^^55 NS I ’tt^sTl ^55 ( Nictitatdog 

smbrane ) ’fT^T^ ^^TR ^^R ^ 

uTf^ cw^ I c5tV 



^WrSBFt^-«£|C^ 


no 

c’fTsiT^T^ *fT^, 31^*1 c?^i vr?r i 

iFTf^^ I 

(tympanic membrane ) | *trc^ 

^ (UTii =r^3r <5ff^ Cf^l m l ( ParoiTcl 

, ’ f 

gland ) ?C5r I ?3tr$? (?f^ 'sl&'Sf^ 

I 

^r=n 5ff«?ri ^ ^rvf c^f^ i 

( fore limb ) ^ | (i) 

(Arm or brachium), (ii) (Forearm orantibrachium), 
(ill) ( Wrist or carpus ) til?? (iv) ( Hand or 

manus ) 'sr??:*! f?^ I f?^?R v£l?? 

?i:?r fi?-s? I cjfi:?? ^«rr? 

*1*^^ (hind limb) f^’aJsiT? I 'Sf'STTO? 

C5nr« 5 t? 1 t£i?? ^ Ftf^TO^r 

(i) ^^1 (thigh ), (ii) (leg or shank ) ; (iii) 

( Ankle or tarsus ) ^ (iv) ( foot or pes ) | 

■*7ib© ( phalanges ) ®rr^^ 'fl?? 

I I 

*Tr^1 fw^l1 ??^ I t^?? <7Ttw® (webbed 

feet) ?5n ?? I ?ft^? C'f^TCtSf ^ 

feff ‘ii?? tii^l f*ta? ’rrr^ i 

f%2? ( cloacal aperture or vent ) ?5i1 ?? I <3(\- 
^1 ?ir:^s? ?c:«? c’tprww 

Or?1 m I ^?T? Tf?t^ 

?JT® C5?1 ?r?i f 

?? J- ^U(\ ?Jt$ ?1 #)? I 

( Amphibia ) 021%^ ^51^% ^Tt^l ( anu 





v5a«^Kx 

A V\'^ r>\\bm '^^\^(5'M'^\ 

’^TvoA' '^O^XOD 

f>^Ac\\ C\\\ 'V?A\5(^ 

C\ -’ U 

l!;jf> -^^V^AO VP,tli^(5 ■^'^' S\»x ■>AN‘^'<i ARA^'V'i 
ii\VA(^rA ^X\ ^'3&S W^^^ -C'>AA^y 

O r-J 

'A. \&\{^ 

ii^'ii,& VaJk •»'S\ TVu-«,l(,-^c-ri- 

w C^-«\ -iAAOi '' I 




^5f^ ^1 fpptfi!f% ( Bufonidae ) C?ltr^^ 

I 


•=>^ I ^ C 3 ^r=ql ( Frog=Rana tigrina > 

» '^^3^5 ^1 -Sf^Tr^fsir^ cm^1 

^jpftn I ^f?rf^‘t32 f33^[^ (7T% I 

^iT^s^rfH =irsfT ^rt's w^ 

I 5?fcw^ ^ic«ii c# ^ff(r<'i3s '^(T^irc^i^ (?t^-f 

Rana tigrina | fUl] ^iT£ CTl^H mi mK 

5 I (?rr=ii 

(71 ^C^RTfrS^ 3f^^fff5<r ^f53 

=Tt^ (7\^ f=Ta cos’ll I 



35^^ ffe3f 

c’rw^Ti’’>§T ^fHfrfs ctfsift^T i i, ^sir-f^^; 3, srfVssrtJff^^i,«. c?f^, 

8 , 5^3^ , «, ■q'fC^TT *ff3==11 , vb, , *1, «1t*j i , t 

a, nfvf’m, 


"TT-lT^T'S^ ^ '4mfe I 

C5T^r I f^O?^ Cf’t^'R 35^?*! *Ts i 

'?3^rT? F^ f^^TRi CFNf5if5 fr^ttjli r.?? 

♦[TtC?tn>® ( parotid ) <Slf% 





n 

I ^t5]'Bl f*if®|5f 

mwfss Tm^ ^n<T -It^l 

9\f^ ^P1 I 

Wt'^S I ''^Rl 5f{Tj 

^1 '^#,rT< ft’C^'f < \ T^ ^ -•'rv ?’i i—■%»st^-f 
( webded feel ) 

^rf^T ^["1^1 ^>R"5l '^t 1 

■51^%s r5tp^f?rH Uf^il *lTt^ ( thumb pad ) 9|Tr^- | 
^TRn ^Tft ('^f'fSl I '5j5r^r^f, 

\ 

':^R1 '-aT? '^'A 'Jt<J io ■51'^'^R ^rl 

^f^iTT nt^l I RR1 ( Anura ) ’-Tr-it^ 

C Ranadi ) I ^iTCvS^ ^ 

■5f!7^:‘frr't3 :2tT^ I 

/'' 

V •»8 I f^^rf^tf§ ( Lizard =Calotes visicolor ) 

^ la^^ «2tT% ^fe®r'6 

'Sicm I cs'R^I c?fViftw I 

la?; ft?l ' 

^ fw^1 I ^iJ^• c'f'8?rc^ 'srfsr^Fl 

C^ttf«C^1 ( Wall-lizard ) <a^ 0m C^ff^ I ^ • 

I 

<^«f;f| CTO^, ^RITC^T) 

R®f^S rtf’H ^R TOI 

ff^ CR11 Ht^ 

1^ visicolor. fe CtraTl I 







( Scale) I cw^ H 

CsfC^ I Cf# 5rT«rri5 % 
«rt^ Ifl 5Wtir (Neck) A 

^ I c5^f? «2r<!f:^ c’Tmt^t^, *n:^ fkf I 

w (?*f^ I «2tt^ R 

COT '«*! 1 I 

®TTr5ff^TO? cOT^ C5^ | 

c’tcfe^ 'siWR ^ I ^t*r®f^ I 

^4tc»f?r epee's ^Wc? I sit<?n# ^ 

C5t^ ^ I ^ 

's^sT^ftar ' 

«. ^5-ftar j«, ^srWiTff,«», orr^; •», ’jk , v, , 





c&TTf^ f^c5^ cFTTf^r i 

(j5m^^ «rr^ tr^c^ri i mm f^ci^ 

^ ^ 
I mm^ %^(:?c*f^ ^«r?l ?f?:^?ii 

fesin I *t*5lr« *TtC*f ^5 t ^ i?[tc^ I i£tr^y^ 

at^t m\ ^ m\ '^ffr^ >f^f«^q%5r | 

’tT^I ^ ^^t'Q ( Nictitating membrane ) 

^T?n mm ^u f^^=ir^ I cpTT’i^ 

mm m'^ I c5Tc®i^ fTO=i^ mm 

m^] c^fm m^ \ ^rsfr^j ^n:?^ ^rrc^ i 

^^^ 6 ^ ( Tympanic membrane ) ^ | 

fff¥ C?*r ( Convex ) ^Vs I 

(w.m fff:^ ^m^Tfs fe I 

^tt^ffeiSf ( Anal opening) | 
ftCC?? ( cloacal aperture ) I 

C^f^-^5fqt^ I ^im 51-0 f^-5^, ^’11 t 

(i) ’{rmi^, (ii) ^t^, (i») '9 (iv) ^5^ I 

mz^ ^3Ji iTC^ iS’ll^f^'5 I 

<2fRf5f i£l^? ( pollux ) I *tB5 

m*\ ^*5.^!% I 

’Ptf^'Q 5Tf? ^m I (i) ^®srt, (ii) (ill) c’tt^r^ 

VQ (iv) n?35T I *tTf^C5T ^ilF I t£f<?fsf 

( Hallux ) -^Z^ I Vi\m^ 

TO*ff5Tt^ ^c«fT mz^ m (M^-^ ^15 ^ I 

'^'4,^ w imm TT^f 

VSTf . fttJlf^tfe Trt f^r^KlifaWi ( RAntilln N /7»t§l;T wnws'oc 
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^ (Lacetlilia ) ( order ) 

«lt% I 

(>^) *tl3S^ ( PigeonaaColumba 1 

^Rst^ '^i><n.'i'!■>' 'ivi 'ofivyiN 

^1 cefte 1 nr^^l, fesT, c^Tf^, 

’itc^, =?1 f¥« 

c#5T^ I 

< Flying birds ) 5?r f^Tl^ -stT*^ 

( Running birds ) ^5^1 | 

I ^mi V5r^% i nrwi 

I ^W ^ C^W-^t^^rl ( Rock Pigeon ) 

=Tt^1 ^VlT^ I C^f^1- 

<tnr?T^ ^®Tf5T^ =It^ columba livia | ^^ft^'l 

A 

^5ir^ cw'STl I 

sT^'i 'ftrrf^ cwc^ 

5R^ (TTt^l ’^ffi:^ I CF^'-yr^C^ ^3f *1TWl 

I *ffl^ ^<?fl; 

(i) ^ *rt^ (ii) '3 (ill) «f51 sit‘rrf5 <5^? 

C’THTTt^ I 35?^ 5Ti^8T^el%5T I i^T’irT^ 

Ji W ^1 cXt& I 15^ B^'SfsT^ Tt^l 

«rm I c5f# 5T^ ^vsTOo i 

^ ^ ![^ft^f%S5rf^rnf^ ^ I 'pr mwi 

TR1 «lt^ I ( Cere ) 1 _ 

f^T=r I ^ u’tW^ CFtl^ ^*15 ’IT^. J 





n^5i <rfc^ >8 TO ^ ^<2fT^ I 

C5tr^ C^WC^ 5^sf^?l ffTsr^F irr5!Pl ,.(auditory 

aperture ) f^si'R I <^Trf5 e^^1, >8 I ^ 

c’ti^ c*«rc^ ^(5- 

Ttf^ I ^ 

'®r<3Wrtf U^- 

5ft=T I ca?T^ 

^t^t? ( remiges ) 

«?rf^ i 

<Sim (Pollex) 

( bastard wing or ala 
spuria ) *TT«^^ ^«T I '®r'2t- 

<il^ ’trs^Tl 

I 

FTwrtc^ ftr^iTtfetft w 

’Tl tIITtWhr (Prepatagium or Alar) 1 C*T%^ 'BitTflT 

«rH ^TT^ Ft^TSl THTt 

I ( Postpa- 

tagium ) I WPif^ ^ ’HTH 

•W W I W^’IOT C^, 

m?'® I TOi *T^ ’’to FT^ «rti 

«r«iir (hallux) mm ^ mm (?f(m 

^ mm «nj;^l^ «ftw ’ 



'»8;r^ f53i 

’th^'lT wt^ I 51^'^ 

^,. , 's, , B, , tt, . 'b, <r5, 

vFfsrr^ *i‘t®iT; ^ ', », 'tt^^, 

i., ^if 'Q ^t*r, «!^sr 

; ’f 'Q 

F^sf '®(sj^ I 



»Tfc5 jpRtff ^ I cmt^ c^ I ^ d^ 

'^•’#1:^ ^nftrs ®wl ®rai l^n^ Tfc^rifc^ ’TR^ ’iru^ 
<?fTc^ ’rr«mr*R: (?r8f ^ vf 

^^ilt®l1^Rr^»l ( Uropygium ) ^ | *^5^ 

( RectriSea ) ^ i «IC^ (?mv^ 

'®rW®lTf^TO^ fm 1w*iT^ I ( Cloacal 

aperture) ^ | (arraDgement of 

feathera ) <5^ I cwi:ic<r ^ ^TRr^ 

FR1 TO? f?« TOT?®!^ 'Q 

I ^?I5 -Stf^ TO? 1 ^U? b®®I- 

?1 Jtt^ ( Preen^land ) ^i«T I nm\ ^dtf^ '2tT% 
^ 'Srrtl? R ( Aves ) 035%:^ ?rtfii^f&f« 

( carmatidae ) ^ ^C?TR^ WT^^ I 

I fR&[fRR ( Guineapig=Cavia porccllus ) 

«rf%?rf¥3R ^Bfiprfcsr ?3FRft 5ic<fT nctfp? 

^irl OT^ttfl «2fT%?i =iT=rt «£r?iw^ 

' * ««^K- t»* ^ Mib ^ 

€t? I ( 52 t^^ ^f<r?td «2tt% I TO*iir 

CR5f ^ ;Tt^ I ^ WTOT *r^ CJff^rs ?l =R» 'SIHU 

'®rtfv!?TW=T ^tr3p?l? I 

(rodent) «m% ^Tfcai I '«rfTOifW (?rd -d 

RTOJ'R: *tr'3^ TO ^TTO TO Cavia Porcellua | ^TOr 

HR ?r«^TOl ^ I fro ^TO c*r«^ : 

fTOf^’Rr c^r’ri^c? ^tor?i ^ 1 % ^ TO ftw ??rt 

^TOb' I OTOT (?[^ C?R TO ^ 











'OTWRw frWf' ' 


srwrrai, *Wf®T ^rfaf c^ttw ’*^^>01 

3fT'*iif5®«T^ ^ ^ wr^itfH ^ 

f^sTRI ^ TM 

-r^, «Pf1 CW ^ I ^ ^'feaiPf ( vibrawad > 

^ ^f^r^rr^gpr ta fwi^i 1 ^ ^*tc^ 

^ ^srr^ I ^*tc?rfi:i^ 

Tr=T ^ cff^ ^ I ^sm»!i4csfi'< Pt^ 

w c^rt^rm? I 

>8 P{j:m *1^51 ^«pH^%5T I nvs\ ?! w '5ri^«ri& 

( Nictitating membrane ) I 

rdU^K c^m <rrc^ 1 cptc’?!? cf'W 

( eye-lashes ) ^ | C5TC^^ C*tll?T sim 

( External ear or Pinnae ) I | 

I i2f<?rsi ^tTORT ( rib ) «ii^? 

( sternum ) I ^ ( thorax ) wl 

I ?l ( abdomen ) ^ I 

^*trr^ gx^ ^ (teats) 

I «irrc^ ^ f^f^f^c^r 

^t^( Anus ) fW'R I ’tfl? fe^ fwc^^ ^irflay 

(genital opening) t£i^? ^$TOr fl«y ^ 

ffejff (urinary aperture ) ^ftr^ I ^3^ ^ 

Z^ (testes) W^’fOT '^TC^ ^ 

rh®^«hr (scrotwn) (?rti ^ i ^ftsif^ ^ ’pr 


SSi ^»« iW» jffj lis e i m^ 4* m i «*+<» ■ 


I ' 



*iHlTr i 

srf^jOT <2f^ ’*(3^^ 

^ ^ ^T?r*i ^^\^K ^*tl ^ ^ 

_ , f • 

?il?m ^ ^<1 I irt«rt^'!<5; fs^iswr^? st*tl 5iT?c^ mf. 
fwi^«r5ri ^iltw, IMI (i) ( Anophelei)—>9^ og^ 

il-Ji"tl 5irft®iftRl ^«fr^ ^ ?ni la^ ui# aW 
5^?t^ OTI (ii) (Culex) <a^ 

vfe»tfirai ( Elephantiatis ) CTtm fl'gtl’nR « ^ t 

(Hi) f&CMrtnH ( Slegomyia ) (^ iTOnf ■« % 

t 

sil-ngtlf^c^ flc®r ^TOi<f^ ct 

(?m ( stage ) <Pi?Jt oiwtar I TS^T? 

( life history ) ^ fN^WJF (life-cycle ) 

^7(1 iii^ptS ‘2lnrt^ I (culture solution) 

nfTT’tTc^ ^ I 

( Laboratory ) t£i^f5 ^ 'siW? Tr=T 

^?ri (m «tf3f 

( aquarium ) ’tT3r®f%^ 

(?PT=r« csm ^ I 5^c5R f%^?r *tFl *tmi ?l ^ 

w I ’iftrr’rn:^ ti 

^ *Trfw i ^ ^ m 

'^(,<1 CJt 'S^W *ff 1^*1 Rife ^Tf^t 

i« 

♦ttRT •rt^ f^? cnl^ 'fta I >aprtW*PT ’ll#! 'st’prpr eg 

iKgnr %ng, ggi g? isi^j fegj gftgi■sw tE^ 
ftw'fstgg 'TOri vrager PfSwii-’rffttJtgTfgarrgnr^Hif 

I “ 



fm ^ TOT I 

^ %f^, 'S c^vs^ furor's fe »2l^ ^ \ 

’TT^iTTC OT 'sfCWf^^ 1^ 

<M I fM'SPw 'Sllftipl ^sfesf ?rr^ 

^ C?fjC| sft^^T 5T^T^ 51'® ^ I 

^<rrn (raft) <«rfr^ 

(7T^ ^Sf I W?^H 

^r’l'TOTTOT? 'sTft^ cwr^ I f^5i'©f5i ^rrit^ 51 ^ 

5T«^ OS^Tt^ ;i^ I 

err^l ^ ( Larva ) : 

\ 

fjTOT sicfjj^ 5[t^ si^ 5Ft|ift 

<£i^ TO ^ Ti I '®im^ ^mc*i «fC5T?r 

5rr«fT ^f55f1 W^‘s\fsz^ 'STf^tStT^ ^1 

^ C?^ sitRfl ^ >3 Tt^r I 3fT«^t# IfjT^ 

^Vk C5t^ ^ 'Q ^ 1^^5lt^ I affl5 

c?^'«frQ frs^ 'Q «rrc? dtFi ctf^ i 

'qf®^ *Sft^^ ( respiratory- 
tube ) I trw®!^ ^^5^sin^t (spiracle) 

Umu I fer ta 

>isim?itsi^ia ^T<rH*i^: 'stf^l cwn tt’Tftro 

nft^Rsrft I I iw 

^‘trcar^ ’IW f*f^ ’^;#tfe'®f^ ’TCsr to 

fes? ^f^l 5rt?r 5ii ^T<5t? ^fS^B i 

(?r^ife^ 3rt<«, to's frov toi TO , 
^ CTO^ it^ <ftw ilTftTO^ ^ 



f^mt^ I ♦fWiftRr win 



'OWTl 

--sCTtWpr 3prr?r I «r i, .acirtf^f^ sptfr fear. < 

•flWtfpfiPT si^’rm . ^ .flprtf^j^ snitT^pF^ i ^», 

'aprft^spTM «, *ffrtr diprtW»iin? ^.», j1 

C3»f^i sm ^ fVk»m sintf 

j ▼«, 'I*, ♦ffhr 

nrtc»w ^ Ml ^ 

»* (?i^ ftifepnsi? %TORr cwnis ttt »i^ 

a»iiir ^ncj itJ»ni «Ntfr ^itwpt ?ito -ftps 



si^ 'BTSji 

^?P#R%T! TyCBf sjsffl 

^fTsTif TtiWl ^ I »rr<n[‘M! ^ rt •f*n?i 


* 

Btfint? OTtW Wt»PT 

^pf^fefli|9<lfrr;?Hr'tt^-»»tt^ »w»nr «w «iw» f%w9(J! 

-«^-L^-l-i!i?^t-‘ *-Jt'-:i'*!=<-»■. -'■. W-, #K. ___ '^■* 

pW*i 1^ 5pw ( Pupa ) 5 


»«nirtftf*ic’nr ^b 5 irM i 

Ff^ ( Pupa caie) ^ | ^ ^ cwftcS 

5Ry I STMI, -sft^ ^ ^ (?R« 

I csror TffP^'Hi i 

Tl *ftijfe? ^rl ’TWi ^ ^ I 

nrt^ <irfc^ v!j?t ft wp( i 5iiurtfi?c^ 

Sj ^ft?i ^T^irsTKGtn ^OTfir 'aCTi 

'« (?f^l ^ 

f%*?r Tf^ft^f 

5lT<«nf? ^?l fttn C5T^f5 iflC^TTC^ W^f?! ^ I <5 
W sr^T^ft'GTC^ ¥lf5^ ^ 

^•Itcfll S(1 *nfl (Imago ): 

sfR C?f5|t^ CT, (?rPI*t ^ftir t^fill, 'S^T•t1 
*na 5ii I 'smm c«tt*rpR ^ ^#nil Pctot 
^T sf^T w -8 ■w ’fftm »nth »tt7'5W15T csrt*it’n'^ ^SEc 
W »tW» «tPpc*i ^t% ^1 «(^ <apitf3|^ Ji»ti7 >ri«^ 

IJIWW 'tf9 laidBiwaJ, <aTOfW Atitf'l* (compoiiirf ey*. 



<2tOT^ «f'o ^c\5 ’t? C5f«fi ^1 3T<fprT 

^ fwffi I c^m ^ I ^ 

crf& cft& ^ ^‘2rt^ OT1 

fs spTi 5rt?i otf^ «iifi^*i ^ ^ 

cw^ ^T? I ^*rf^ t% m sriT? 

I 5r?:«[T =?^«2tr®5r®t^ f^ni f^f*m i <iir5iTW^ 

:p«f% ;f^5 «i|^« cw^ "'fC’Wf ^ 

»r?p I ^9cmf^P=T^ sf*f% tf^f^r sr^ 

«Tc? 'Q^ Tf^l f¥« 5i*rft^ 

o'^rn? ’QTTQfH CTf^ c^trr^ 

^ I f*f?1 c^tfe 

crf^ Tfr^Tl ^f\ ^ I 3I-ffl^ ^TC5!1 

»iJRtf5pf¥r ^3I?I ;it<jn, ^srns^ts^ ?l 

(7rr«rl f*t^^ 'sr^n ^ c^ j 

CTO^ ^"N’*t 

( Acute fUlgle ) ^ | 

fro =rf3lTt?1 I ^^TTtfT «lW'9f^ ^ 'O c^ 5T^1 
=nR I '51?’^ I 3l»l#t C?'8^1C®T Tl 

’8ra(7P'm TtR'^f^TT^ W Ci!f#C^ 

W\ W ^ 

^5^ c?’! I ^ (?it^ 'S c^ srcf^ss i 

sPfT'Sf^C^* % ^ 

3i»tr®f^ ‘fl wnr CTf^c^r^ ce^il ^ i 

TTW (?f^ '2fC^«r5T I W hfl^ref^ 31C^T "3^ 


4g^ ftfea ?iT9f^ i!f^ iitOTT '•tsref^ra ^rtsi *tlrt 

hB4 isitfiiilra I firm Ka hm fittmuinttl cH^ iift n iEi.^!*i i atu B ■cmrrS^ 



c^fsr mt-, ^rfr^r 

W#3fj^ Tl c^FT^ t^3T qt^ I brft^ 

1’Tf^^ <2ff5 «2tf^ i tt? 

tt? brf^ cn nf^'ifs «2rr^^ «2iTf^ \ ‘st 

%*ll'5JMn <2f«tt^rf&C^ (Metamorphoiie) ^ ^ I 

• • 

pfirn (2NT*if% csf^l ^ I 

^ I fw^T^ST CT C^^1 sitd ^ fC»T^ 

^T’lTT^l C?%^ ’tt'S, «2f^Tnf^ I ^car 

(moth) I m 

\ 

^ T^% Cfiw c^ I c^i5i-^^3r 3i«ir ^tfhr i 

5rr?rr^«t^; (Sf'srr^^ *Tt'3t^ i c^ 

>r^*r^5i 7\^ >3 ^-R >T^5T nr^N fM 

^nus I k'^m f^'9f^ 

"STTf^?! nrcaj^ ^ 

"srrf^^ ^NH'sr^f 1w 

C^ *TRTO ^f5?l 

’tfcaf^ I *fttai^ ^tr??r 

fsf^i i?Tf¥^l ^fT's I 5rr*rr?*i^; ?s^ «?rnT i 

sr*fT^ 3R «2fwT*tf^^ «2tf^ W’^t^ 

?s*tRw m I <2tf^f5 vf*tT^ mif ^£i^t 

*:(‘fR ^SfTf'RC*^ ?S^f^ t m ^'5 

m 5TtR I fesT ^|5il1 (Sf^frsr (Cilerpillar) TfftiT 

^ I ’Tf^rt^'RS ‘TTf^’Tfi^t^ © 5ItC»Tr^n «R TO r 

'© 5fT^ ^ »j3Fftfe I C5t& CCffe 

■• • 

Tm ^rt?^ itw ^f»rai ^ *w I 





-y«r 

^W5 *m ^Vs f»rfTw v^ tpr^nr 
nfc?r ^n I ’tttR'm; f^fwin'®1% 3rf«^ f¥« 

tfTO C^r^ TT^ I vx ^jC^ w- 

TN1 "srfffc^^ cw*! ^ ®FC5T? t%^ 

^ ^TT^ f%^<r 

c?%F«i ’^itf^c^ *fTc?r 

^ I 

^fNpl ( Experiment ) : 

^q^f? ^1 ^^•s m tf«|3 #tc^ ^05 

<aquarmm) | ^?*f v^st ^ fHf«srr^ 

sfC^JT Wt-Q I 3ft^<p 

3IM -^m ntcsi^ ers^^t^ 
^’1 ?t% ^r^Tl 'srtrr^ 

^sr w\^ 

^tStiI ^fNa I c£i^^ 
'^tsrfe *tT?:3r^ 

«2|OT wft?l cwf^^l 
sT'a ’q'Rtc^ ’tfdsr^ 

«2fC^ ^ I <£|tf5T 

sr^'^sT 

^ csTH^tw sTt-nr^^ri I f 

ifTsilh^ ^Wir src^ <2fc^ ^?rh9 w?r^ fs^c?r 


El 



«WT< fM 

’^■hf>f3rf^f^S or cffi srf^ 
wc^ artf^rr? i 



< 2 tw >8 *ttrw 


3FT*^ ''s Irr® fN {?nwT^^ ?rK i 

^rnf 5 l^ ^cfc^] I 

( Obaervation ) % 

^ *TT5 ^C5t^ jft'sT^ 

ot^ siTificT =rTc^ 3it<«ri f?nrl ^sr^sr^ 

^f^j^'Q ctf=?n I ftcir ftc^ 

T^ cff’^ri ^rr^ a^t-Jt^ 55 

I *1^ ’iTcaj^ ^wr*f 1 f^^®i 

’tftTi c?^l 

a 5 ff<i;[i 1 

( Conclusion ) S 

^T^rr^'i 5if^ ^ w?rl <^ 1 ^? 

^TTl ^ (?fT^‘l !^?j 

^ 3 rf«ft^ I C^sisyfsy Tf ?1 

ciKn €T^=T?rr^®i ^11 

'srfsf^ ’sfT^TOT^ ^T ^1 ^fllC«sf;T C^ft^'t I 

C 5 h ^f^TT'Q ^ - 5 tf «1 

^sr m , 'sr^c-f^^ frc^ 

’ffS'® I 



'sfraPT ^ ^1*21^^ f#|j 

’Sftfjtn Pi^*i c?^?l^?fc^ f 

ftfe 

^T?f^ ^TlTTfrsto I 

^ I ( Earthworm ) S 

c^ ^ ’W ^ I ctef^ 

r^ ^^<fi 3itf5^ 

^ ^c?-i ^f^rs ntn I srrfe^ ^ZKi ^vs\ i£i^? i?R 

^1 c^5l fti ^1 msi]z5\\ 

^ I sirf^ ^rf^ ^ *tT^ ^ i Tf^rr^r'rs: arrf5?r 
5f^ Tpi^r 3[Tffe ^Tftr® I Of? 

^ <2t*TT?‘l TrTft ?Tft? %5? <2tOH ^ 

1*1^ t2f&?Tir ?t?f?T I ?^T5Ffc5T »rf?T?‘^$: ?ti?1 

?tro ^Ttoi TO 3ft(ii? ^?i «2fcTi ^ I 

«fhiwr sirte ^ ^1 <2fm? jnft? «rt?r« 

’TltC=f I t?t?1 fw^ srrf? ^*1 TO, ^TfTO 

*Tn[ftjgf f*f?l ORT’t^ C’TRtfl^ f^ siTf^sT ^*tif 
TO I CTOT? 'sf'SylC*!? Sf¥ f®^5?TO TO 'tt^’Tff^ 

m\ ?? ^?N ^1?? w? ?1 to 

5?lf?n TO I ^ CTOTTO ctefir 

(worm’i casting) I C#CFl Sf% to? ?5 ^ ^TO 



arrricw? f^?rf 


^rR®rl ^?r i srrft^ fl^rf^ i 

ctolj Bff^ ^?r, ^IW5 

1 ^ 5 1 'sc^N wf’i 5n c^&l ^ 5 tcl ^f^Kl »rf?r 

fv^ifl I (?r^w ^f^Tfci^T (71, c^i?i srflfe^r 

^jsTf^ I (Henson) 

(Tf ^^C=r <2ft^ f5?fT^ 

fipTH CWf^TTCf=T C^, <2ft^ ?*f 

'SiT^ ^VK^ f^m cfcm f??i 

w^ ^ I srff? ^fjR- 

^ ©C? ^srl ^ I c#c:5l I2fp5 ^'51© 5T^CTO%T 

^ f^fc^ Tff^? ^ I ^Tcsr ^u] 5>r i 

>!T«fm*i^: n^ ^’^(©fiTc^ 

^ ^ nr^i fvnri m ^tc^r i ^sf^- 

Tii^ 5^ I c^c5i ^s(T% I 

'=r®n^^ ’TfTl ^ ’tf^l, Tl #i^*r$c?r? %r 

i£f^fo ^TC=T m\ I fWTf^C’t 

fs^ f^=i I m 

I c^cm TOt? 

c^ *itc^=r =irt I <71% 

tree, 'Cftm (7F^ ?fHTfc5=T, cTOi ^Tr® frffe?! ®itc^ i 

5rr^wtf!^ ctol r.5f^l ^t?i i ’rc^ CTW^tOT©! 

(Megascolex) ( Octochoetus ), (.^fill&Hl 

( Pheretima), fiCTtf|®It^ ( Helodrilus ) <2l^f5 C#Km^ 
'2t*{t^ 1 (Tpf^fS^lT^ f^^®l ’Tf<lC^'f OT^I I 

(TfC^^ ^sC*f^ '3 \5 rICi^^ 

orsiil ^®T : 

c^cm OZ^Uf C^ (cuticle) 



>8 




I ^ i ^?r*i 

<TOPf WW C^CFT? f*lfeT I 



'fST'srm*! 

c«f^i m I 5Ffe&»rn*i ^'s*! ^ 

I 'ii^ 'srr^r*!^ cTf^f^ 

^ I 

^ cK5t? '®&r® ^ I 

'st?^ "Sim ^1 I ^fli? frr^i 

cTfc^^ ap5[f5t^ f^#5 

fnfe ^TC’l I 

fnf^®T W3J cTOl 3ftf5r^ 

( Nephridiopore ) CWC^^ 
CWC^ 


^'s»5f^ frai 

c^c5f?r ^>5p»t5f ?i5 ^r^r^n 

-Tf^fsT I C'f’f) 

^—<«, -STfsie CSfW ^1 
, «, ; 5, ^snr 

5 J 

5t-«R5T fw? I ^8—'.*, 


I 

^o^F'SfH ’Q3p>I"^^®1 

I fe- 

f^1 CVfC^^ 

■ 

3IC?fI «f5l1 

^ f?f?l I 


^ I ^Wl ( Prawn ) S 

^•s?s srW^SfsirT^ c?«fi Tt^l 

''iTTr*! I TT^wl f5?f^ «fTc^ (?[T^ m i 

I $c5i ^ I tc5i 









«rrTf?r <siiv^ 5t5T?i 51^ I ;rftr$ (stfe ffe?% 

*w?i ^ I c^rr^PT ^ cTOi f5;f^ 

^rtf^ I fp’f^ ^ tpt ^ I 

=rft ^ *Trc^^ I 

^ (?^l ^ trf^ ^itn 

'BTt^ “^tC^T ’Tf” fHi %^if Vflfe^ 

I ^ftus OT^ Tfc=T ^Tsrf^ ^Tf^ 

c*f Tfc^ ;5^rff^ Wt 

t2lj^ ctf’^fl ^ I «2f«rPr®: 

^ I =fft 3 ^ (?f^5TrWt€[^ ^f^'S 

\ (Daphnia), 

(Cyclops) #1^ w*!^ ^ 

( Carnivorous ) i2rt%3 ^1 ^ | C*f'3^1 ^tfw 

t^tOT»fW^ (Herbivorous) 

<2tT^3 ^^rl ^ I CT 7 ]^^ c2tt% 3it?>lT% >3 

(Omnivorous) (2ff% ^ f^"f^ ^T% I 

^siT^ ^^5; C^T^ C?3TC^ 

?C5f Vf^ ;Tff^ Cff^ ^ I ft-f5^f^^ 

^vfr<^ *^«r® f^5I'®f5T 

^5f1 fe'©j%?is ^C5T^ 

?ItC^ CW^ I ^“fTsf C^t^'3 

<?f’ii 5jpr ^11 ^T55l f5?f5 

C?C^* \ 

^efq’l ^TfCf I 'SJST'Sf^ 

C5f3?i ^^5r s 

( carapace ) 



^ I ^ «(T^^ ^ic^i 4^PTO '®f7 I 

’Hwf ^T^, ^ =TW^2}^rfj:^?r ^*tt8f <?nr^ i t?T?n^ 

fe?[ CfG?! : 

^ *rf^t?f 'S^ftW ( Cephalic appendages ) : 

• • 

<^1^ Ti Vf'Q 

I 121^5(5 ^ntsf \s^V^ ‘Y’ 

I C<2rttfett^®t^ ( Protopod ite ) ^1 

(Endopodite) >8 
( Exopodite) 

^1 ^ I ( biramout 

type of appendage. bi=two , rami=arm ) | 

c^'TsT^^ ^’^tc5t 

I m'^'Q 'Q ’if^‘1'5 ^t^rcw, 

^VSX^ 51^ Tl *f^ =1^ I 

5rr^^ *tT5rsfT^l ^ntsf f^^\^ I. 

I ^ fVlh ^ 

'Q I CW'TSl 

'^*^-f5^ ( anlennule ) *lt'53 I 'ii^lvSl- 

?:*tT^5T^ ^f5 ^fs ^^^\ 8 'Q 

‘il^’ '®*I - 

(antenna) f^W 

<il?pt5 5yt^, ^ I ^*(1 (Squama) 

^1 ^ I C^t®l (Mandible) ^ | 

^ I£l^? I Tf'Q ^ 



'®i‘cn?* 



fM 

f5\f^ 5rr**rfT f5i1%5 c^t'^th si^sf '®'5i i, «fl!?n5t:*rnFtt^ 

('» ^). < lAw^frcnnst^^, vs, s s, Tr^rc*rt\sitfe; «, ffif= 

^cwtc’itTstt^,. '&, %^tf3fC3e? ffi? I <r, . i, «£isTc®tcntFftfe ('® ?rt) j 

^rr^ I's. ; s, i ^ ft:? i »f, csff^pfi 

>, ‘flsmcnivFttfe; <. ), 's, i 

8, j 8, I ^r, C5ifti*il. i, «aTOt*it5T^ j «, CTft- 

, 8, I e, I 3ITt?t^*1^? ^!f , 

csrtm? j '9, I 

fm 'Q f6Tf^T? ^ <fTC^ t 



CI5t^irt®Rr ( Mandibular Palp ) ^ ^ I CFtTTC^ 

«l'Q CFtTfr^^ ^3f ^rrsng^T'sf^TT^ 

sic^ <2trT^ ^rt^T w\ 1 cwT^1 

STT I TO? ^ ^*1tC^? <2[?? ^TTST? 

^^?TCW ^?s ?t?1 ^*1TC^ 

I c^\ (?lftRl ( first 

maxilla or maxillulae ) ^sil ?? | ^’sr <2lf^?t? 

^nr^rfe ^\mi i c^Mk?^ c^f%«n 

( second maxilla ) ?5n ^? | TfC'?3? ?t^ 

'5fT^T? ?T?®1 ?Jf?TfC^ I 

( scaphognathite ) ?5ri ^ I uaqt'sTC'TPsTt^ 'sfW? 

^ ?T?'i I ’5rt??stt *tf?Fr^^i ?s^?t? ^ 

^T?Tpt?fT?lfe^< I apsiT^^ ^Sf? 

3^^?H ^ CZS'ns fw?1 i2tCT? 

'Sit?!? 'sra fvf?1 ?Tft? ?t? 1 f¥ft? CTf^ 

( Thoracic appendages ): 

?c^ 'srf^fs f?wr^ I 'Si^ cm^ c^flft^c’i^ 

?c^ vs»?^ ’fu?? ^tOTN ^ntsrc^ ?5fi ?? 1 fe osit^ 

(maxillipede) ?rftf c 2 |iif;i CTflisrr? ^rs | ?[r^ 

’^T wr^'s ?^c? I t?t?l ^ wc?? ?f?l #t^ ffeitw 

^?fe?? f^5^ ^ I <SJ«|II (first 

maxillipede) ^ BjT’l^t 1TO? ?^?1 

f^i cvn:?? Ttfe? f?c?F ^ ’tm? ^m? ??& ^r??TO i 
v£l^ *Tf^ (epipodite) ?5rl ?? 








fBuJ 

’W.iS’lt^ 0T<rf5T I f^Tf Cirf^C'lyF I >, la^PTfC^ft^^Ti 

^ >a*!C¥rr-=inFr^^; o, a. TOrrc’ft^t^; «. 

<r, em I i, ^ ^ 

’ti CT^f^C'IlF I 5, I vssrtwtc^^ilfe , '», T^iTTlr^tt^ I 

i>f?-S<Tt^ I 'S, , 5, *t?-&*rf3f I i, -^Jiirfjrffvfj. 

I <, : «, ^pBnrfntFt^^, 8, c»CTfc^t^i^ii j «, 

«•. c-2ftcnt^fe, % , 



« 

'o^d‘T*f '®rT^^ 

^.i’^ ^tnil I ( second maxillipede ) 

*cvff^^ I Tttor^ 

5I\5 tilf^CTOTt^ I 

^^31, >T^ ^'?3f^ftsr I ■^T5f5 TO 

( ischiopodite), 

(meropodile ), ( carpopodite ), C^ftW- 

(prpodite), (dactylopodilc) 

W^'QT (coxopodite) v8 

(basipodite) TO^f ^j%f^ I WC'Q^ ^""t'Qpr 

f^^TO I 

( Third maxillipede ) W5Tft «[tW^ ^Vs Ito 

I tTO 

:^c:'ff(:’fT^T^& i£i^fg^ tg^f^ 1 

Ci2}TC*tt^t^^ 'Q uq?p 

*tf3T^ 51 a ^gf*t^TOtt^ 

^5T^1 fW5lT5l I 

I cc£|ti:^TC*ff- 

^ 9 ^ 5Tf^« ^9 

^ffsr 5fr\5f5 9i^vQ ?irnrsr^^ i ^'9c^ 

( podomere ) | C’1^^9j5 i!)^ 

« 

n(<'r5r nc? ^cwTcTOrt^, tf*CTtrTOTt^, 

(Tfc^UTOtt^, TOcmc’tM^^, <^ 1 ^? 

^c*t I <2(«^ c^tiTOT^^ 9 

^TO*l * 1 ^ (chelae) *TOT?r \ 





50^ 

nq 9f^si *ti!f-^’tt5T(:^t^ c<2iic*Tr^^ 

(Abdominal appendages) « * ' 

C^T^1 ^*1T5f 

^tr?r I (?T^^2J ^^t«p3 

( swimmeret ) ^5f1 ^ I sjtr^r* 





8'SH^ ft3I 

■^, ant^r ^(f^.§-pir?; «r, f^-#iTi , »f, ^:?H^ i 

, <, a^^vftiFr^’5, «, c^*rr®t^fe, b, TOtcntiFT^^, 

«, j *, ‘Sitr^stfe^ ^st1»r^5n , % .aitii’isrf^ i 

stt^ fwi^ I vi)^? 

I n 3 cq^c3Ttr’tr5T^& erf’ll's 

^ ^13IIR 3f^ I i£j^3T Nq^C^I- 

TO I ^vf?r-^*tt^ 





» 

W ^5f RITT^ I iSirtC^»ff%^ ' 

( appendix interna ) ^jsff | *tTC*f^ «Q^f5' 

^ C?^1 I ^^ ffil if l ( appendix 

masculina ) | ^ajTC’f^rfe^ ^??- 

%^t=r =[jTJT^f5Rl fHt^ %- 

1 ^5f I c-l’ff ^1 ^ 

(uropod) ^1 C5i;c^^ (tail fin) i 

-f^, 51 ^ I 

C^TC^^ W^TTf? ^TlTf^T 

f^c^'3 ntt? I 

c^r'sr cwf^ir^ m =fi i 

^®T ( ommatidium or ocelli ) 

^ <£r% 55 f^^fiT c 2 ff 55 iiflff '3 'WSf ^* 113 ? 

'©3F^$ 'ii^N fpr 

I 


I ^Tl^C»«tt3^ (Cockroach ) 

^mc-tT^Ti m«rr^*f' 5 ! ^*TOTr®, ^t*t i tf''r^’RT?r 

Tm 'Q ^sitf^^ f 3 ^^, ^n\ 'Q "5 = 1 ^ ' 5 [tqc?if ift^H 

fwr^ ^11 ^ ' 5 '® nt^ 01 

=(Tn I C?f^ i 

^ c?f's?it?:5ff^ ^f^csf *ttc^ I to 

btff^ m toi 

^^5tol ‘3[*ft^ I ’W 'Wt^C^fKt 



5® 8 

I <si^ r 

f^Rtrf^ mi sr^ ^^Ttn?i 

D. D. T. vs T\iiton ^IC^il '£f«rr=f I 

srTf^T^ 1 f^l 

< Borax ) *1T^^ Tl ^1% f*!^ f^« CTfilT^ 

f^-tT^^I TT^T^C^ Tl 'QWtrsi fOT ’®rf^*rt5n 

^ ^'^x cTT^t^ f^prf^ ?('6Trc^ 

5lf^1 I ^“Tt^ f^®! 

C*f'35l1 f^^*l '^^X 'SfC^ 

Tr»«j< cwf^c^ ^rt^i ^i i c^^srfizf 

^*’r^r^5ir^ i '© wo 

*16 ^so ^Vs <2ff5 ''irr^ r^Tsi i 

'© ^T<1 3 ^TTO <"Tf=r ^1 

^rf^Ca ’^fc^ I ‘il-.sT r^ -^^-r^r3^Q ^ I 

■srr^lWI^ '®r?f^tif^ ifi^sc^f^si (?ifei, 

I C^^51 C=ltoi ^ ’^TT'f 

’3p?rf%'5 I 3[3 ^ffss ^1 

^1 i^^C^TC’^T'ST^^ <3 <il^5|TC*t^ST^^ ^T^l I 

^ ’^^^rr3R:5[ 

^m®1(Cardo) <a^? (lc»t»I (Stipes) Ml ■a^C^- 

I 

< maxillary palp ) I Csif^t^ lilTOTTW^^ 

'»1T*rf*1tfH fWR I ^2i<?t5rf?^r qtsi »ITtf^f^^1 (lacinia) 

TO C’tPral ( galae ) | CTf^sft? ^T^TC^r C^tC?! 

I CTffWf'® ( aecond maxilla ) f^JTO <4*11%^ 



«£rrT*fc^rfStw 



88!T^ 

'BTT^r^t^ f<f^a « ^'f of^rt^r i 

T, OT'btNc^Ii ^ ^arf^. <s>, 's, 3r3¥, 8, «, 

i, J I—VIII, • II—VIII, Imrsi | n, I >, «r^. 

^v5t5ri-^^?% I '». , 8, cnr^i i n. i 

j c^Tf^i^Hr I '5, , 8. , «, ^Jrf3r i v, i&’irirfif i 

«. 3imf^ I 5, W tsiftif^ll, i, ^t?rra1, C^f^>r, «, «, »!Tff5lt2f^ " 

CTlf^ I W, I Jfl j <, OPR^t^'S^C? 

; «. J 8, cffw J«, niTTrcfffjfi i 



^0^ 




I CTf^®Tfc^ c<2iTr^*tM^ '8 cq=ir^*tr^^ ■ 

I i*j<it5r, «ii^? 

(aub-mentun^), 

( Rientum ) t£i^? f^*R&t*T ( prementum ) ^1 ^ I f^sT^sj 
'ST'sM ^ (labial palp) 

^*t I ^ 9 T 

(M^ ffn:^ VI I 

<Tife5rf? w^ =rtOT 5Tf^ ft^r ?tf<?l sirtf^r^ 

(lacinia) Tl CSft^ (gloaaa) mx ^tTt^RSM’Tl 

< paraglossa) ?|ic^ 1 

( mandible ) ^1 C^TTf^ I -te? ^ 

tr^stcsTi I ^jr'sfsT T^?svi ^ -nfe^ i 

f^:-rwTR Tsnr^f^^ i 

^T^C*tMT^ ^ n? ’fST 

( poxa ) ; ’f 15 ( trochanter ) •, 'S 

( femur ) , W 'Q ‘Tf^sTl ( tibia ) i£i?? 

&t?Rt*l ( tarsus ) | 

1 ^^t-rfsri i 

^TTi I 

felir^t«I ( tergum ) ^ft’sr 

®1^ ( sternum ) ^^rl ^ I (2ff^ f 

® *Tr®®Ti 

^X'^ I 

c?fc^? f*tr®5ri t^] ^spr^-rmT^ ®t:rr^ ^ 
I <sim ®T=rfft "51^55 cq?i^ irff^ 



(Elytra Gk. eleutron=sheath) 

^1 ^ I f^nil *»ff^5T5T=I1 I tTTO 

•srr^^^ I ft-^c*tT5m (Anal 

cercua ) nu^ ^1 I f^sr ’®lt?fC»ft®n ( nymph ) 

stT*! ^=1^ ^ I 

8 I ^<a^'S7 ( Bony fish ) % 

I rrsT?, ^'iTf% 

nf^siTC'l ^iT^rf^^si TTc^r^r? sitr^ i 

^tcw ^ ^ *if^s!Tc'i m\ i 

^T[ li]^; iqt r2I%^ sir^ygfsffc^ 

'*^«frf^f^f*f^ TO ^5Tl I f*tfs ^ 

Tyjps^ 5ffl^ Ci2I%^ I Cs^ft TOfer^ 

^‘tTf^f^f^l ^<=11 ^r^Tl TO^? I 

^TTf^, '®ffl5^'l ^Sft5J ^frll TOf? 

<£f5^ T^ I 

c^^#r c?^t TO, c^^#r, 

^^jTfw I ^t«fTO ( latea calcarifer ) ^tf^ TO ^^3? I 

^TO1 cm] ?«:w ^1 CTOl 

^f^TO TOTO*! ^T'GTI I 

I fPsf^j Clt^ CfT^ #1^ <5?? fqrs5OT 

>8 ^1 ttbbI c^r«?T I CT f^sr 

'®^'l ( Predaceous ) ^1 

m 

^ I <2fr% I >r?p5T 



^zK I "fppt^ Ti c^5f SITE'S 

I ^srfrr? ^rt^W5T 

I ^’psicw^ ^ «rrr^ ^ 

=Tft^ *trc^ % ^ t£i^? TTO'sf^r^ *rR^ i m«fTir*^5; 

OS^STtf ^il^^tc^f j£[^ *^t'6^1 I (Tit ?C3T 

^ 5f^tf5iT5 I ^tr^ 



8»JT^ f^aj 

c<.fe^*l!(tr5^ =;t^?tff5 cti«lR I 1, 5)^ «(?5 j '®. 

8, 'sr^f^TO ^^-’Tt'iiiil 5 tt, ’l■tT^f«t£^t^ ^-■^NsTl, (T^sr 5r?«»i?r ^f?R1, ^ ’ft^- 
, *it5R11 ’it^-fi5r I » '^£*i^s5’( «9|j, :•, c«t%-»rr9R1 1 

j n ; -8. i i«, i 

%T[ ^ ^Vs f^ '« 'Q'sfc^ ’it^C'es^ csfeft'Q 

I srf^^ *ifi:^ ’tf^ ^kx.^ ^1^ 'S^r^ ^t- 

"SfUW I 

5iT<?rr^ ^*^-1 ^ 

^1 ^'*1 I 

f’l^ (Ti^ mm ^ ! 

^ *TR^) I '^mf^ 






>e> 


sr-® ^^rrc^ i ^srrrr^ 

srrcf'5f<T«5,3Ttf^ ^Ttf^ <?nr^ i 

( ctenoid scale ) ^5^1 I 
»5if^ (slimy glands ) 

'sr^f'BTC^ 3 (il^; C^T^rR 'S TT^ 

I ^1-^# a*f ^f's I 51 

^r^7ii ^r?.'5iT5TT<3i ’^ffc^ I ^rfs=itnT^:gi^ c'^t^rf^H C5N 
c?^i1 I 5iTa^ ^ ^T5iT5r ^ f 

CTO3 *^1^1 ^\t I =lTi:5^ 5Ia cs^ft 5rTC5>s 
( lateral line sense organ ) I 
f%3? >T?p^ :t 1 ^3^3 ^5l ^f^TTOf TO^3 ^1, 5H*tT 

I c^^r^r TO151 rw 

nfr^, 3Tn, c5Tr«^ ^fs ^3rrf^ sitci^ 

cffi:-^f ^ sit^ 

'^fjTiTa nrc^r I ;ifTO ^TTC^ 

f^W^ir^T ^f1 ^<53?fff5 ^r=rf^l1 TO1 ^^3 I C3^#t 5lTC^^ 

^T=Tf^Tf'ff? ^3 fw5[j I TOf TO ^TOft 

^f\ 'SfTf 5 <2[fc^ ^l *fr3^ ^TO flTO 5^T3 ^TOl- 

5T»5jcf5tC^ l?trTO Cnfi I TO^t’ 

^5fv^g%jf c^fsirrs ’tr^ ^n I n?fr5p 

( Branchiostegal membrane ) '^] I C3^#I 
^ ^ f?5r| I 

C3^#T =rTCf C5ff^ TO^n TO5^ I ^5if5 ^£i7f? C5OT^ 

^fg I vs csrr^-^t^^rf'Sf^ ( Paired fins ) 

^£ 1 ^* '5(3rf?r *1t^'r®f% ( Unpaired fins ) **tTO1 I 

( Pectoral fin ) '5[5fTO OT 

©'Q'Sl I (SSIT^-’IT^TO I t^TC3 C5ft^ ^TCW 





( fin-rays ) i ^ 

Iwsin ( steering ), CW^f^C^ TtC^T 

'6 ws^ ^1, cart^-W*?! 

( Pelvic fin ) W ^^T?F tHra 

t 

3Tr^i I 

T^z2^ ^ 

fw=It^ I ^'^=1 ^3l‘5tC‘St^ ^^-■^t’?f5Tl ( Anterior 

dorsal fin ) ^rf sfe f?p^l-:^ ffr^] I 

^•fK tr^tf^ JT^rmi 5fTu^ c^-f tr^ <?iTr^i51 

5T^'Bi f?^i m^i i c^^fr 

I ^’i-‘^t’^f'Rtf& ( Posterior 

dorsal tin ) ^ CoCTtf^ rrcs^ f^f^^ “nfe 

f3R-c^f5 1 ^TW'sfc^^ 

W ^fsfc^ 5ic?fl ^Z^ I 

. C2Stt^-nrffl^ ’?TC^ fe (cloacal 

opening ) f^^3lT=I I cnT^fT^^ m\ T^m I 

iil^ ^m\Z^ ^^Ta|iC3I ( anus ), ^»5lTt»R^ 

ft® ( urinary opening ) ^ ’tR*! ‘^1^(5 W*T-fta 

< genital opening ) I 5T^1- 

( anal fin ) \ 

■ ffI f^^r-c^ 

I W^Tt© 

( caudal fin ) "simi I- 

’TT^^ 3Io '5l<^t?f^ I 

I ^s^t( ‘Tf^RT^ Tlrrt 



aiii> 





i£iTf‘fr’rrlr^ 

^ItC^ ^SlTSr <5^ ^5T;j-(2rf^C^ ^ J 

®rr^^f(5 igs^^rr^-© 's 

^3J C^&#I ^Tfe'3 ’tTC^ I ^®fT3r C5^^ ^W 

>r^ (2t^5T ij cwf^ic^ ’TTtn i 

• ^ J ( Toads and Frogs ) : 

5lt?fJ I siTcin 

(ffr^-sfir ^5T nir^ i sit^ 

^fo f^T^S-’^fflt^ '5f3I I 

^Tf*^ 'SFC?!^ fftr^ ^1 I C^?;51 ^jr<S ( Hyla versicolor 

and Hyla arborea ) ^TC-=T I ^?T?:?5r 5ll3^ 

'S *tr?^ "iTf^ i£i^? 

^fC^ I '5 fT3T^ 

i 

8 

(Rhacophorus ^ 

paradalis ) '<3 

^I'SI 

^5Tm '9 

513 C'JtTSTt^t^ 8^^. 

<»fTT^ <^tc^ 13^? ^ ^trs^ Gfsrm i i, ^5- 

c^^3J t?f^1 ;=rr*rr?f; '^, cFf«r. 8, ^tppr 

^^1; ‘. '«t. '!>, njtT?tlS\F 3rf^ I 

^t*t5T , b-, fsrgwt? , a, 'ttm ^1 J 

I 'sfTTf^ *’’ , 5^, ins I 

^tr3^ ^ '5i^#t'®!^ <^t3^1 M5i^ f^15r^«fen:^ c^t^ i 

Tf3T5it3 ^or t^trl <2tt^ 






'Q ^ 

?rT^"i 1 * 

I'T®^ "ir^- 


'v_>> 




8«i^^fK?5 

^iT:®^ -'% f3=rl& >i»ri c^'^TR ^Tr^ne i 

^l’sJ-^"s'5tC^JT ‘4o I H\z^^ f^^l 

C^TfC^T^ ^^f^TC'^f I ^T1 =1^ ^C^tlR 

'S C3?[? I t21«{C3[ ^Jt$ f R^ 

n^spT ntcn ■®(ttol I 

?fR^1 I 

cw^ I ^iu(v^ 

?fTT5& 

n^?fJic5iT5 ^^f'n^c^T<r 

«w=T, f,r, * 

SlriT^ TO 

iPjitie^ (^5-‘ci^ ^3T«) I 

siw fecsr^ '?5^ c^^tT^r ^^r5cw i 



siw recsr^ '?5^ c^^tT^r ^?r5cw i *tf^C^C*i^ 




c?to ^ 5 Trti:^ci i c^'s^ft*};*! 

mz^ i '^nt^ 

?fTn (?m^<:^» «Ui:^, ^15 ^ 1 

CTO =Trf5 t2!f^ I c^% TO '9C5fr 

^T-s,^f^;gT3 ^1 I 

• • 

^iTacff^ f^’ 3 i’i^<T I t'stfr ^3 mzm ^-«rfifl 

^TtS ( Alytes obstetricans ) ft ^jfs 
Tf^^i ^\6\ r^^il ^tr*i 

(?Ftq 

^f<^1 ■5«m f53f®fT 

^Z^ '?S1F¥1^ fiT'sfs 

tftH ( fertilized ) 

fe-Tsf?TC^ «ffr? 

^Z^^ ^hi\ TO 

3 fs-rsf^c^ 'Azt 
f¥^TNl '^tz^ I ^rssi 

<rrr^^ 

^rrs ^=1^ 

fs^'^T^Z'^ ^rf»i ^1 f-f^i ^31 TO? 'sfmi 

?jr??1 ?fTO I !tt-^t^^1 ( Pipa Pipa ) 

C^Z^^ TO'Sf? I 5f3lTO TO?^ 

li]?? TOr^? ?c?i ^T? *tf? I ’fr^^? ?c«n^ TfeiJl 

^ Ff?s?i ?rr^ ^ 1 

^Itc<§? ( Hyla goeldii ) m?TO ?f^?sT? ^ZKS 

■f^sf <\^ ^?" ?"? ^??sTr? ^TOW TO I 



8J*»T? foup 

fs^i ?ff<iTO ?t^T c*f«tt^T I 





^^8 

Ti ^?i5i sftfe ^ ^f^?i Tr^‘ 
I ^ ^T<i'^ *Trc^ =?i I ^ 

( fat bodies ) *tf7^lTC‘I m] V( I 
5lC«fJ <«(TC^ W«1 ^1 ^1 

f^T»f (?{^ ^1, sif^Tl m ^U 

«FTf^ t^f^l ftc? fir< 5T5H1 I CwVi^^ C^?- 

f 

nwT<'©f^ i£i^^ %o?pTc^^ TO I <a^ 

-m I 

^r?iTO ^TO1 '®ftc^ >3 

%5^ ( Hibernation ) | 

'aRq-<2jt^TO ^^?rn::s?l ft-^tis'sf^c^ 

^ I ^=l^-»2tf3fiTO ^51^ I 9^~ 


J J 



\ - 


«o»T^ fsij 

^'5?r 'iffj^f&nF 4|jrrf?^ m^n otsrr^ w^cm \ 

^sr (Vocaf 











^c) <rrc^ I '5Tf^^ 5f5i^ c?^t 

I» 51^ I <:(^-cjrRi 

Bffsi^Br f-fP«f5T 'Q «?rTc^ I ^^tTl 

;2(^;H-^T^ >[S[T?f1 1 #t-^jt$ 'SfC^^ ^iT’f 

- Ti^ fssr^f^ TT^I ^ 

• • 

f^sf '®3Ff|^ m\ ^TB5l ^ 

^f55i ^ 3i«fj fvf^ri c^ystffe ^<T5r ^TCis 

nr^®t^ ^ I siTci^i =1^ 

imn i?rg^ nf^sfK'i fssi ntr's ^Vs ^iti? fer 

^m\ ^ I ^jT^'S^ fB^ ^?rR 

Tl '5f2j ^?rw t2fT%»r^ ’IT^ i *f3F t 

^CJT1 ^Jt« 'S Ciif'3^ 

I (Tympanic membrane) 

^T^csl 

I 

fsf^1 tffOT 

I 

MB ^n$ ’•i^ - 

’lu^ I (?n=Ti- 

*fr<«r5r ^■5U^1 ?^3^K 

i 

^c?fy TH^ I >511^ I 

*t3Fcw^ "sitaFf^ ^rr$ 'Sf^ ^c^* i 



CJlt^rNltr'S? ^fsTT^Ffs Of^TfST I ^«f- 

fs:?, ^ sif5:JTt>rr5ra cur^r; s, si^, 
«, ’tffi J *, '513}^'? . % 

*ft 3 l , b', . a, W't'^'T , ^», I 







^jt$ TT^ri ^rrcis^ «ii^l5tfTOr 

5rt?fy c^-f f^i^F®! <?[fc<p cu^» (TT^Tf;!^ fsCT^ 

^5T=T“i2t^^f^ v^ I frsiT?jTt®s[ nc^f^ 

f^^ft=T ^5T c^% <>|fW I 

(?rr^jKvs^ 5f^i 

^^rTOyT:«? c^c^tq ws %Tf^ ^ff5c3 i ^r^=T 

^5itg;fTO^Fw*1t^r^^^^^til^fe?(cloacal opening) fesiT^I 
«ij^ sfj:?!! fej ( anus ), ( urinary 

opening ) '^•y*i-feiff ( genital opening ) I 


^ I *1^ ( Bird ) 



^llr^tTf? rvsir^T I ', 3i^'4' , 9, 

CFlM 5 «, f-tf^ t ^.Hl ». '5T^’'1 . 

io, ^ Q ^?IT'*Jf“t, ‘^CJpr a’/ST; 

J’t 9 «[, I 


^n’SC'R I 

‘5rrc^^'5f7,5T 

?1 "6^31 '5)t?,'7r ^ircj 

?I1¥ 

'f<'< I ^^r-f2j 

7\7,7\ l21<r.H I 

fTf5^5J $51OT 

<£fT% I 

CfiTJ a 


I ’tr% 'SIT^? cwr? <21<S^ 



<2rrf«Mli5T 




5i11 c2itfeffti[ si^ 3if,jfft 

• C-‘f:’>^ 

'Q ’^IT^tC'nftl I 

5 'if^ ^fscs ^tn:^ 

=l]j[c^^ ? ( Romer ) ^C 3 




t SST^ 

"(f9?fTf^ c^«rt^ iirsr^ i 

( ^csr ) I (^ ’ftrsf ) -'tr’i’f ■Q 

{ Tw,^ ’'1‘T I 

^t^t<f=i apim=T J’l ^11 CT =*tr^ !:rpi^-®^ =itt ■a’l? 

5lt^8C^5^ <21151'»iW> "s'lR siCTrt 

^1 ’it's =11 I 0^^5151 tvS 





Mb' 

^ 'Q 19 ^^ ^TT'Sf^ ^^<2tT?r ^ 1 t5 ‘ 

wW’rr^Ctf^ ( Ratitae ) 1 

'SfT^^i, 'srr^?, vs '^rc^ ^51^^% 

( Ostrich ) TT^ I ft^l ( Rhea ) 

C3f%5T »2f?f^ TTW I (Kiwb 

<2|^^ CW’H I ^^'!!T CPfW*1T^ 

I (Carinatidae ) 

^8 ^fg '®T5l 



«8Sf< fes 

r^jf^r*! c5t^ c^»rf^ I 

(^’fR ) iS^it^rr^^ c5t^ 5 (c5f'& -, 

(f^’5 ^tR) ^ cSt^ . (f^ru ■jiR) ffec2=i^ df^ I 

>3 I ?ft?:^ a w *1T^ 

x3 3rr^ ^’JF‘1 n^f'sf^r a*f 

C^fSl I ^^fCW< '^^T'Q C?n Viy 

^ I feTT^T^, ^^iTfTf mff^1 

’^wpt K^iw^ cit^ ^ <3 mK^\ I 





Tl tTC^^ C^T^ 5f^1 'Q un-^ ^£l?f^ tilt C^f 

'c5FTr^ sic?fr sitft^t^r tcft i sitwtoi 

57^1 vil?? 'srTf^f^l si^?fy 

fff^1 31t^ I ^udt^1 dt^ SI'S 



f53i 

(Tf5 CP«rf!T 5^r3:5 | 

IRf< ^fST^ ; «, ^t»T'&f3> if^l^ 5 «, '®r^ . 8 , fijsf^r , 

tt, ; 'b, (^:5f5T nt^r^ 5 *’. (Tn?-^mT, c^isr^siH ^ j», r 

••> 5 sr>, f»fr^^r 5r<T 3i. C5r»r 5 c’lr-^'if^rfw’ist. 

58, ffirnr^rTBr*!!!, 5 ^, 1 

I dl^^Ttsj1 .nt?[i*t 

(dr^t I 

*tf%W^ SftsitSj^R^ I C^ Sj^T c^int' 

fl'^ ^Tt?l ^v:^ I ni^'Q C?^1 ^Pi |i 



’fT^^'nr ^r^r?! i sr^1 ’ 

I cSfT^ 

ftr^1 aT?RTt^1 ^fsi I 

*n^:w^ nff?:m-Bi -srarfsf ^-ifft^Rt^ 

f f 

I a5[^ nw, 

^^9 “^tTC^ ’Tf^^ '3 

^1 ^5f I <2t?fT=T 

hr-f8) I =5}^ VI I (?\ TT^5f 

^f^c's ^tz^ ^r*jf<‘=i 

( Syrinx ) I ^foTr^ 
t^R1 1 -T^^T r>ft^':^^ 'fTfi^ ■sffo 

, ^T<Tr^ Tfr^l 5 5:iT3 ^T^^tr^ffW I 

<MT<^ ^r^f>=T 'Q mVlT.-^ ^V’Tf^ NQ TO 

■^Z'b-^ cw^il ’ir^ I ^iiw\~it tf-nf?i? cer^ 

Cfff^i:5I ^^fiT^'f'itTO-f VI Mini's 

f-N'3 V'iW\ V I 

’fT'lt^l si I ^rf<Tl ^=1^ 

c^^sn I ( Breeding season ) fs^l 

I ?^C3 ^SJ 3[5TtTf^'‘f'8 (?m C^'R *1T?t 

^f5^1 '^rrfJT^i ^Vs ■sf^^-5}i^? ^HH 

'Q *tNl ^Tf’T^I ^5ij ?? ^^x '^Rt^ f^^ff^^cwr-r 

f^pf^^I'l 1 ^5[o1 *f'« *f^ 5Itt^ 

f^^ll ^TC’ar ^il¥t *fT(?^ I *Tf^^ 'Q 

TT^rl % s niw ^11 ^ 



\Q (Parental care and 

''^affecj^ion ) 3rc?fT I ^TC^T Tl 

^Tf3, ^t^'Sr t^lTf^f ^^1 bsTTfV 

I Tf^ri fq^«i I 

fe *Trfw^ I 

*^T’Tt^ ^ ^frl ^1 *11^1^ Tr*Tl 

CWf^C^T^ 5 *1T<n '^\^ I fljTil^ f^r^1 ^5I{:^ 

^T?l^l ^f5Bl I ^T^fC^f^- ^*^31 ^- 

’trft^l 3|t^Tnij -> 11 ^ 

CPf5i 3Tf;it?f ^'5 3TL5f <rf^3ll I 

3Iofff3T =11 f^i'SnT*?! 3^^ F>[ ^rfT f^l'st^irsl 3TWt5f<Wl 3|^3T 3!C5? 

*t ^f% 'Q C^WiT (Intelligence and power of 
vision ) '^31^ I nm^1, (.TTf^^, 

’tf'?tc?f^ ^Tt^ri Tvn^x^ =13 ^n\ mc^ 

'Q trR^ii T^m f^fkl 

5^^3[1 ^t|r3 ntc^ I *f3 “(3 5iT^5f ^fs^ri f5|<[i f;^fvf^ Vfc? ns 

^ I 3ffsr*^:?ri, 'Q ff 13 ^ “21^^ (71 

^^iTs ^51 ’iiw^ i?i?[ I 

«2tf% *lf^m ^^55^ 

I 

nt>T I *Tfftcw^ C 3 f 3 i'<i ^mn 1 .5^1 'g efi^ 

C5t(:^ 3ii (Tff^csr f^’srr^ 311 1 

UJ’H f^cl^ ^sf^fsT OT'Q^fi 1 

^T3lT3[ (TlT^t^fS c^^if5 I 





( remiffet ) | ’TT^ *tTf^ T 

<5TCW ^Tcrrft ‘1'H^ I ( reclricei J ^sTl^ 

I ^fsi^ "srf^Ftr^ ^*1^’ 

y^Co fw^ 5Tv|3tt%^ ^ ’ITff ‘ST’^rsi 

*ff^ I ^^5r5rf^f5 

I 'Ff^'i'« c^k '^I'fl's 
cwc^^ cft^ ^tz^ i 

( contour feathers ) | f53T f?^I1 C^fC^^T ^^Tn 

^ff^ nTR ^1 I f^fC^ uq;iq^c^ «?ftr<F 

Trite's ^=1^ cwc?'< ^Uz^ nir^r i 

'Sf^f^'Sf^Cs ^T-f -f^ N3 ^3F q:^ C-l^ I 

q^'sf^ ^feq ^ |5TC5T11 q^j'sf-'T 

^C^ff qfqqR qqq q?f9f^ qf?^ qtq I nn- 

qr«iT fe, ’rfqqt fw;^ w=T=T-f^;? ^ #qti:^ i 

^rf^cq (anus) wrn 

q?fr=T^ fwqyq i ^ 

,j^'| Guineapig ) 

^^zm, f^f^fn’t c^mi i v5ftcq 

I trrqi ^sfnTft 

«f?fqr-fl ^1 RTc^qfqql qr-sf^ isfT^ i f^rqfn\ ^^\z^ 

ssi^]^ I im] ent^^ ^^z^z*\ f^Ri fsfnq f^Ri 
«ftcq ‘^56 f^3q -5Ti qrq i 

qT=iTc2i^fRq qt€q i Tesy'S *ffq55? i 

^Pr\k cvfc^q c^^Tq cw^i qtq i f^^f*tcnw 

5^5p$1 (?ff^Trq 5)3 I fffTRTr^ qqfTf5'^ ttP^ 

^3rr^ qu^ t^rsfc^fw ^ i fq’fTpq isit^ 



=[T(:^ snc^ >Tsr7f cwus^ «rfc^ c*r^1 

^ >1 t^l ^f%cw< <rf^*i I 

’^Tw vQ I ifj^irsr 9f;5 

siT^ft TTf?^ ^r^I5f1 urf^fff^ I f^^l’l^r 31C5T 



3itl5?r 5T5 irW p* f^fsrfTOr i 


<sim 

'5^®i I 3itf5^T <2t*rRT 

^T»5w^ I ^fif^?r ’pfr^ ta ^ 

^T=rtfff^^f^fsTS^I 
f^f^f^’T CZ XBnsf^ fsf^l ’IT:^ I 

C51^ *n^ ^1 f^i 

I ^ I TT^I 

^sfraFT^ J5*® f«i^ 

5T^ I 'Tip 













I fl*® TC®r Tr% 

^ 5Tl I nt5T=I 

»2fff^t^ ^®3T ?fr^^1 ;itfg^ ^TiTl "srtC^ ^Vs 
I ‘stu^^ f^T ^Tn?T^ mi fnfsif^‘5t 

I iSiVs =T^ m 

CTO'S ^?f t^fOT c?r^ ^i ^?t<f1 ^WTTO1 

'?tTc^ I f^#M '?Tc^ wen wen qw^i ^ew i ^\e«i tTO1 
^ew ne^,qw^r^JSF^ cwHft^Tw ^w'si ‘TffTO'S nnTO 

^r^e^ nrew =111 ^Vs^i^i eir^cw^ i 

$irfw1 'noi^ I nww Tl JT'Ql ^TOI n^ ^fwo® 

ntew ^1 1 nTwtw'tq*. ^Rftw ^ftfstetws ’wte^ ^cfrww wtw i f^t^fnn, 

f'3 ^wenrn c^e^w n’s ^en i wrs^ wr^i mi 

^tfewi c¥en I fnr^fnenw cw^ ^teo fww'^^ nwf i[w 
qw; ^^wlfwR*! ^wTw ^%T[«1neo'Q fwwr^ ’i^ 

wr^wi nr^ i nw^, mn ‘m'lt^fn ^^wfn 

^Ine^^ ntew nl i qt »few c^e”®^ ^Tw[K ne^ 

I ^?reww cwcf csw^ cto ^iirw^iw ’^rrfw^n'S ^^fwi 

<2trofw^^ wtfs^l '^\frw.^ I (Sp® «f^ncn^ 'nwTsrPw^^w^T^ t^Tewn 
^ W^1 "Wf^WtW ^W'R TO‘f I ^^TWl Tf^ ^WW TO 

qw? f^w^fn 'QiFTO^w wTwi n^wt^T f^fwi tow nwfr- 

f^fwP^n tiiw^ nc3T w'ffs wr^Bi i£fnw w^ew i i^i^ew wwww 

<2rrw ^fww^T'f wTen^ q^e^r^i ?ffl ^ f^ton wi w*i& ^fwwi 
WT 551 cww I f-f© fnfwtow ewe? entw to wi i ne^ flew to 
n^'W cmew 'nt^o ??wi wfw i towtenw nw^ tmi ^*ftn ?^wl to 
qw? fr-^nfwto i3iww wto ^fw's to i '^wt? ^?teww n?wrl TO 
w^wl ‘SiTwt ^:ntwj, "nw? ^toww TOn^ <R‘n ^fwTOf i- 











CTOT ’tfirstft V*tf% 

^t?^i3C3F?r TO1 vf’11 t'srflTf <2iT%rff^ ofc^^ 
(?R^ nv:^ I >T^ <2^% 

f^f^c’tT c»f^ 3iT^^ cwc^ I • 

^T«rf^«l f^^«l Cif'Q^Jl 

I C^TTC^ • 

( conductor) ^\ <?(T?|st^ ^^f’f ^f^rt^'f®: 

■^f^il *ttr^^1 I (flfil ioo®F ^^T’t ^^tCTfsT CWl^ I 

Tl ^^51 C^f^si^ '^■$1 ^1 

cwR <sim i M^- 

f?Tl f%o?r ^^:5rr*TT^csi 

I ^T*rf^C5f^ ^ I 

V^T^T^^ m«j I fvf^ 

WS'Ttl^ C*fC^ ^Ti^ ^1l CffC?^ 

I C5TC^^ 

csftsi'QfH ^^*ti ^kz^ cPT^'sf^c^ ^c?r I c5Tc«i^ ^iT^ti:^ frf^ 
'^^^ ^Tff^ csir’-T^ ^3ri ?^, 

^T^z^ >i5i< I ^s 

^4c*fC^ 'il^CWl^l ®?5TC^1 ( incisor teeth ) 

f^5it^ I (i|^ Jf'RVg^ iSP'anc^ ^f5^ ^2tC^f 

4^ hf I ^ 4^1 i§7r si's ^ 

f^sH %s^ 4 ^k i 

^ ^^1 I Sf?|3|fe^i5 *f^tt3rf^4 

^z^] 'Sim ^^ikz'^ 4^^ I '51^^ 

'fhF MRf*i’f sjif^ 1 

Tl^l ^T5l5tDf? ’^^JJ *IT:T 4^Tt?i 4C^ I 
^ Jim trV fnd^ fpfr4 *iT^r^ ^Ts 





7,^ ^>1 I 3T’5r^? ^ *TlT*t 

(testes) nr^5!l Ffsr^l^mi ( ?lf?T 

^ wT^jy\ I <?rfiT^T?r 

Scrotal sac ) ^'?r i 

T •\ 5 5li’^iq “^Jtfi^Sffl ( Penis ) 1%^31'm I 

ff-fqfilf’iTO nnftj^F^ ( Valva 1 mf9a I 

>[T’I (f binary oneniug ) I 

Tr^’*f 5 ( Urine ) I 

ft f^'^T q -r-h I ^jcy 




i I -sif^tfi^ 5r1=F Cf-f '« 

'^[5^*1I ) Wily E.irt}i\voiiJi ir ki'owu as ^tillers 
o[ tlio s<iil' (ti\u au acuouub ol. ibs uabit and habitat ] 

^ I c^(.m c^(*t <.^T*i f&-.a 9 i^i^i 

^t*i fq’^ [ DiS'*nl)L‘ lilif apertuies present on 

the b.viy of the llaithwoim. State the leopective segments and 
also \irito the function (f each ap-ituro. ] 

« I 's^f^c'tfqK ^<*11 

fFai CW’*fT^^1 Wt'S I [ Doscrihe th(?*S*?'mtli paits and ceph^bo 

\ 

appendages of a Ojckioach Loavo neit aketolios ] 

81 ^t^c'ffqt’i £r«tt5?t^ sift's ’tviifi «t*tt^^ 


I [ Compare the segmentation of Eaithworm with that 
of a Prawn ] 

(t I sfqTfl fsf^Ij ^<311 

fq**f I [ Describe cephalic appendages of a Pra^ 
and btate its function. ] 





I (TO *it’<r^ 'Btttis ? ni?!. 

^rW Wt^ f^'*!’ I [ How many types of fins are present' 
in a Bhetki ? Describe its position, struotiire, and function. ] 

1 I 'Q ?5=n I [ ^rite an 

essay on the habit and habitat of Toada and Frogs ] § c * 

V I ^ fir^tc?rji 1^? ? •rti’i ? kvt*it^ 

f^*l ^TTQ 1 [ How many t>pQ3 of birds are 

present ? Can all birds fly ? Describe the external character 
of a flying bird. ] 

S» I ft's 1 [Describe 


the habit and habitat of a Guineapig State its fundamental 
external characters ] 

[Compare the external features of a Gumoapig with that of 

ft Toad. ] 

Tit'S 'Q ntTlWT 'ST’ITITC^TT aitTtT*! 'StCT TtTi I 

[ DeS^’r'be as far as ^ou can about the parental care of Toads 
or Frogs. ] 

1 fkCT tW «rtT fsi^r I [ Describe the 


habit and habitat of bnds ] 

y i'o I 1 [ Compare a male 

Prawn with that of a female Prawn. ] 

>8 I ntHTtT CTT 'SfTtCTT * 1 ^ fr^j 'STf^'S ? 'Sf^Tl '« C^TC^ 

TffTTi ’ffST’P ^ *2rf^T ¥t<^ffTl5l T<^1 ' [ How 


many types of feathers are present on the body of a pigeon. State 
the number of .feathers present on its wing and tail region. 
Describe the function of the | roen gland ] 



( Demonstration ) 

sitrS^ ( Cill of bonjfishes ) % 

siTc^^ ’5rr^31 

^\m nrc-f 

I 

( Pharynx ) 

*tTC1 I 

f 

(?ic?2 fsr< ‘rs:?rf?r 

( Gill slits ) 

t^\ arm- 

=?®Tf5 

^ 1 Tw:^^ ^ ’ftti f^-t¥s^ 5p? 

«rfr^ ^nr< f¥5m ^is m"5tsf^ n]i^ i artai- 
^ ( Gill arch ) 'AVs 

f^’^ft’5 ! 5fT^Tf#r^ 

( Gill rakers ) I 5ft«jt^e|v5. f5i^-f|3 

Ftf^ I ^ m Ptf^ 

fvf^1 fw?T^ TO ^^T'Sf^ 

TO I At'm ^hwi ^Tfft^iT#t^ ^T’«t1-<2MW 



n;*ftr^fifi8 ^rm ?si^fir“*rr^t’Rii 
Si’SfCT^If 5^15'll^ fwi 
Ctf^tsT I 






(diffu«w) atc^t '3^; 

% 

riiri!i1 ’it’f I >3^c*l apsrm 5 apT ^;5f fpii ijtc^-t la^f 
r?5i1 ^tf?^ I ’^t’l-n^fs I 



*S^Tn 

4|!rf*'1 '^tlS^I f^^il Tl'’'*f slf'SHt C*r<T^ I 

5, »£1^ 5i®2t^i63 ’£ W'^ ^“5 ■Sffsf'l'g' I 

jCfl^I CW\^ fsffiF'i Tjy-if 5 ( Accessory 

resjrirWory organ) ^TC^ 1 Ws “ft^ 

I *^r<l 'sipsw^ ’ri^ 

'5f^®l (TT^^S^ ][(tC55r ^5 t 

Wipc=f 5 -ifc? 

<2t-ft'?n r#f^ ftf® c^n\ q 3 

t 

sites ^|5 5re ftSI5|t=ll 







